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Preparing to Erect a Steel Column at the 500-Foot Level of the 612-Foot Singer Building, New York. 


The building seen in the middle ground is over 300 feet in height. Beyond are the Hudson River and New Jersey. 


THE SKYWARD GROWTH OF A MODERN CITY.—/See page 168.) 
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THE QUEBEC BRIDGE DISASTER. 

rhe collapse of the great Quebec cantilever bridge 

with a ios is at present estimated, of over eighty 


men. ie one of the greatest disasters of the kind that 
have happened in the history of bridge construction 
For a parallel, we must go back to the fatal disaster 
to the Tay bridge, Scotland, when several spans, con 
taining a whole trainload of passengers, were blown 
flown in « fierce gale of wind, falling into the waters 
of the Tay, and earrying the passengers entombed ina 
double cage from which there was absolutely no es 
cape. The fall of the Quebec bridge, however, differs 
from that of the Tay bridge in the fact that the mod 
ern strneture was merely in course of erection, and 
the lives fost are entirely those of the workmen 
Ai the present writing the information available is 
too meager to admit of any accurate statement as to 
ihe immediate cause of the disaster Judging from 
the nature of the collapse, and the fact that the por 
tion of the bridge on which it actually commenced is 
now probatly lying in 200 feet of water, the actual 
facte may never be brought to light This is the 
more tikely, because the lives of all of the work 
men who were engaged at the outermost portion of 
the bridge were lost, and there will therefore be no 
close-at-hand eyewitnesses to state where the break 
ing down of the structure first commenced, and from 
what cause 

The great Quebec bridge, as designed, is the largest 
of the cantilever type in the world It consists of 
two shore arms of about 500 feet in length, and a 
central span of 1,800 feet, consisting of two cantilever 
arms and a suspended central truss. The bridge is 
notable as containing the longest span of any bridge 
yet bullt or under construction, the main span being 
00 feet lounger than the longest spans of the Forth 
bridge in Scotland. The bridge is being built accord 
ing to the usual methods; the shore arms being erected 
upon false work, and the river arms built out by 


overhang, the material being handled by a massive 





steel travelet The northern cantilever is practicall) 
completed, and, at the time of the disaster, according 
to the telegraphic dispatch he outhe cantilevet 
had been bul out some 850 feet over the main chan 
nel 4 whistle had just sounded for the men to 
cease work when the collapse commenced; and, ap 


parently, the first breakdown occurred in the outer 
mest panel of the work According to the statements 


of evewitnesses, the collapse of the cantilever was 


gradual, the whole length of it failing and falling 


Into the river panel by panel The structure was 
crowded with workmen, $2 in all having been upon 
the work when the disaster occurred Of these, only 

few appear to have been saved The whole of the 
southern cantilever, including the shore arm, or about 
1,300 feet of the strveture, is in the river 

If it be true that the failure commenced at the 
outermost panel of the bridge, it seems to us en- 
tirely possible that the bolts, which had been placed 
emporartly in the rivet holes of some of the riveted 
onnections, may not have been in sufficient number 

carry the load of the new work. It is possible 
that the heavy traveler had been moved forward on 
to this work, and that, preparatory for operations the 


next da t f the heavy bridge members. had 
also been ‘ ht out to the end of the cantilever 
We sha fuller details in our next issue. 
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PROURESS OF THE CATSKILL WATER SUPPLY 


rhe lettin cont construction of 
the great Ashokan d vhich w the principal 
feature of the new wa fo city. marks 
an important step in the ecution of his great 
enterprise Although the lowe iw 401 s° 000 
000 below that of the guecessful bidder $10,000,000 
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a against $12,000,000. the Commissioners decided to 
let the contract at the higher figure This was done 
nder the conviction that it would be impossible for 
the lowest bidder to carry through this great work for 
the sum named, the estimates of the Commissioners’ 
own engineers having shown that $10,000,000 was 
$2,000,000 less than would be necessary to build suc 
cessfully a dam of this character and magnitude 
Mayor McClellan, the Commissioners, and their Chief 
Engineer, Mr. Waldo Smith, are to be congratulated on 
the vigor nd dispatch which they have shown in 
handling of this, New York’s greatest municipal 
ndertaking. From its very inception the job has been 
ibsolutely free from the taint of political interfer- 
ence It was the Mayor's wish that the work should 
be so handled; the Commissioners have been of the 
same mind; and Mr. Smith is credited with the state- 
ment that not a single politician has approached him 
since the beginning of the work. This is as it should 
be; and if the work can be carried through to the end 
on this clear-cut principle, it will serve as an object 
lesson to the various departments of this city and to 
the politicians of New York, as a whole, which cannot 
fail to be most salutary and lasting 
At the present time there are over 700 men engaged 
in the engineering department, in the work of complet- 
ing the surveys and locations, and carrying on the 
many and important borings. With the inception of 
the actual work of construction, this force will be 
very rapidly increased; for it will be the policy of the 
Chief Engineer, who has determined that only the very 
best work shall enter into the construction, to employ 
as inspectors young engineers of the proper technical 
qualifications; “men who feel that their future suc- 
cess depends on their records in their first work, and 
who cannot be forced by threats or persecution to 
wink at inferior methods of construction.” 
—»> <-> - 
THE CRUISE OF OUR BATTLESHIPS TO THE PACIFIC. 
Now that the acting Secretary of the Navy has con- 
firmed the statement, made by Secretary Loeb, that a 
fleet of sixteen battleships will start early in the win- 
ter on a cruise to the Pacific, all doubt that this extra- 
ordinary maneuver is to be carried through is re- 
moved. The acting Secretary states that the fleet will 
sail from Hampton Roads on December 15, and that 
it will consist of sixteen battleships, six torpedo boats, 
four supply ships, and nine colliers, making thirty- 
seven ships all told. According to the present itiner- 
ary, the fleet will reach Trinidad, 1,780 knots distant, 
on the 23d of December; Rio Janeiro on January 10; 
ind Magdalena Bay by March 5 of next year. Here 
the fleet will remain one month for target practice. If 
the present programme is followed, San Francisco, 
distant 1,000 miles from Magdalena Bay, will be 
reached April 10 The total distance to be covered 
on this route is 13,772 miles, and of the whole time 
consumed on the voyage, the fleet will be cruising 
sixty-three days, and will be in port coaling and en- 
n target practice fifty-two days 


gaged 

Naturally, the coaling problem is a serious one, and 
the speed of the fleet has been determined by the 
necessity for strict economy of fuel. The steaming 
speed will be about 10 knots an hour, which is con- 
sidered to be the most economical average speed for 
the cruise. It is estimated that if the ships start with 
full coal bunkers, the fleet will require for the whole 
cruise an additional 100,504 tons of coal, exclusive of 
the coal consumed on the torpedo boats. This enor 


mous supply will have to be carried on colliers. Four 


of these, carrying 2,200 tons ofl coal each, will accom 
uiny the fleet as far as Trinidad; and five of our 
er colliers earrving 4,000 o! each, will accom 
pany the fleet as far as Rio Janeiro. Furthermore, it 


will be necessary to charter twelve additional colliers, 
four of which will await the fleet at Sandy Point, 
Magellan Straits; four at Callao, Peru; and four at 
Magdalena Bay. In addition to the colliers, the “Pan- 
ther.” which is equipped with a complete machine 
shop, and the supply ships “Culgoa” and “Glacier,” 
will accompany the fleet throughout the entire voyage. 
-- <---> —___ 
BETTER RAILS FOR 1908. 

We understand that the conferences already held of 
the joint committee of the railways and the rail- 
makers on the subject of new rail specifications, give 
reason to expect that the conflicting interests will 
have no difficulty in framing specifications which will 
insure a much better quality of steel rail being pro- 
vided for the forthcoming year. It is likely that the 
new rail will be of a more satisfactory section, with a 
better distribution of metal between the head, the web, 
and the base. On the important subject of what is 
known in the trade as “minimum discard,” that is to 
say, the least amount that shall be cropped from the 
head of the ingot, it is likely that the percentage will 
be increased from 10 per cent to 25 per cent, and the 
cost of the advanced from $28 to $33 per ton 
It is not likely that the maximum percentage of phos- 
yhorus, which now stands usually at about 0.10 per 
cent, will be materially reduced in the new specifica- 
tions; but the manufacturers are so thoroughly alive 
to the necessity of reducing the phosphorus, that 
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they are rapidly installing open-hearth furnaces, with 
a view to providing rails carrying the 0.06 per cent 
of phosphorus demanded by modern conditions. 

The proposition of the _ rail-makers that the 
weight of even the heaviest 80 and 100-pound rails he 
increased to meet the higher speeds and heavier loads 
of modern traffic, is not meeting with much favor, 
the 100-pound rail, in particular, being considered 
amply stiff even for modern requirements. The 
100-pound rail \section was adopted fourteen vears 
ago, at a time when the maximum load on the driving 
wheels of fast passenger engines was only 20,000 
pounds per wheel. The maximum wheel load for pas- 
senger engines has gone up to 30,000 pounds, and at 
the same time there has been an increase both in the 
number of fast heavy express trains and in the speed 
of the trains themselves 

On this phase of the subject we are inclined to agree 
with the position taken by the rail-makers and the 
locomotive builders; for although the present 80 and 
100-pound rail, if rolled of steel of the proper chemical 
composition, and if given the proper time for thorough 
mechanica] working in the rolls, is sufficiently heavy 
to carry successfully the heaviest modern traffic dur- 
ing the summer and autumn seasons, we believe that 
for winter and spring service, when the road is thrown 
more or less out of line and level by the action of the 
frost, it would be advantageous if the weight of the 
rail were increased to 110 or 115 pounds per yard. 

2--e-e — 
WHY EROSION IS GREATER IN LARGE GUNS. 

It is a fact well known to artillerists that the ero- 
sion of the bore takes place more rapidly in large than 
in small guns. This is generally considered to be due 
to the fact that in the larger guns, the hot powder 
gases are longer in contact with the bore of the gun, 
The longer period of contact is due to the greater 
length of the gun, and the longer time that it takes 
the projectile to travel from the powder chamber to 
the muzzle. The case has been very clearly stated in 
a recent article by John F. Meigs, Engineer of Ord- 
nance of the Bethlehem Steel Company, who shows 
that if we take a number of 50-caliber guns, of various 
diameters of bore, the charges of powder and the pro- 
jectiles will vary as the cubes of the calibers, and the 
pressures in the powder chamber and at the muzzle 
will be equal in all guns of the same system. Thus 
in the case of a 3-inch, 50-caliber gun and a 12-inch 
50-caliber gun, the velocities at the middle point of the 
bore and at the muzzle will be the same when the 
guns are similarly loaded. Consequently, it follows 
that the time occupied in the passage of a projectile 
down the bore of the gun will vary directly as the 
caliber. In the case of the 3-inch gun, the projectile 
must travel 12% feet; in the case of the 12-inch gun, 
50 feet; and, since the velocities at corresponding 
points down the bore are similar, the white-hot powder 
gases will be held within the gun four times as long, 
in the case of the 12-inch, as in the case of the 3-inch 
gun, and the surface of the bore will be subjected four 
times as long to the scoring rush of gas of equally 
high temperature moving at equal speed. 

Now, at the 38,000 pounds pressure, which exists in 
the chamber of all 50-caliber guns having a muzzle 
velocity of 3,000 feet per second, the temperature of 
the gas is about 2,000 deg. Steel will melt at 2,800 
deg. Fah., and the temperature of the welding heat 
of steel is about 2,000 deg. Steel at 800 or 900 deg 
Fah. is distinctly softer and has less strength than at 
ordinary temperatures. Hence, it is reasonable to con- 
clude that the accuracy-life of guns of similar propor- 
tion decreases faster, as they are fired, than in simple 
ratio of the increase of caliber This is in agree- 
ment with the facts; for it is found that the aceuracy 
life of a 0.3 
pounds is about 3,000 rounds; while the upper limit 
of the life of a 12-inch gun of similar proportion is 
only 83 rounds. Since it is known that the accuracy- 


3-inch hand-rifle using pressures of 38,000 


life of a 0.33-inch 50-caliber gun at the pressure given 
above is 3,000 rounds, it is estimated that the num- 
ber of rounds which the various calibers of guns will 
fire before they lose their accuracy is, for the 1-inch, 
1,000 rounds; the 3-inch, 330 rounds; the 5-inch, 200 
rounds; 6-inch, 166 rounds; the 8-inch, 125 rounds: 
the 10-inch, 100; and the 12-inch, 83 rounds. It should 
be understood that the above figures indicate merely 
the point at which the accuracy of the gun will prob- 
ably become impaired. The muzzle velocity would not 
be altered at that point; but there would be a loss of 
accuracy that would increase steadily with successive 
rounds, and the projectile would be liable to tumble 
end over end in its flight. 

To the above causes of the more rapid depreciation 
of the larger guns, should be added, we think, anothe: 
disadvantage which is inseparably associated with 
large caliber, and that is, the increasing annular open 
ing at the moment of discharge between the bore of 
the gun and the wall of the projectile, due to the elas 
tic stretching of the gun under the powder pressure. 
This annular opening permits a certain amount of the 
gases to escape, at enormously increased velocity, past 
the base of the shell, and the cutting action of th: 
gases at this higher speed is, of course, vastlv in- 
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creased. The size of the annular opening will of course 
increase with the increase of caliber, and in a i2-inch 
gun will be much greater, and allow a far larger 
escape of gas per unit of surface, than in a 1-inch gun. 
How far this fact is contributory to the more rapid 
erosion we do not undertake to say; but that it is a 
very material factor, we think can hardly be disputed. 

———_— Pe 20M. ae 
THE SEVENTH INTERNATIONAL ZOOLOGICAL CONGRESS 
-BOSTON MEETING, AUGUST 19 TO 23, 1907. 
BY WILLIAM H, HALE, PH.D. 

The Seventh International Zoological Congress, 
which met at the Harvard Medical College, Boston, 
August -.19 to 23, was the first meeting of this congress 
ever held in America. It was attended by over 500 
members, of whom about one-quarter were from abroad, 
representing all parts of the world—the British Em- 
pire, including Australia and Tasmania, as well as 
England, Scotland, Ireland, and Canada; France, Ger- 
many, Belgium, Holland, Austria-Hungary, Switzer- 
land, Russia, Italy, Norway, Brazil, Japan, and China. 
The programme included over 300 papers read before 
the several sections. 

Prof. Alexander Agassiz presided, and opened the 
congress at the first general session with a presi- 
dential address on American Pioneers in Deep Sea 
Exploration, presenting a record beginning in 1846. 
During the greater part of this time Prof. Agassiz 
has been in charge of exploration or of work con- 
nected with it, beginning with the cruise of the 
“Blake.” [His address will be found in full in the 
current SCIENTIFIC AMERICAN SUPPLEMENT.—Eb,] Prof 
R. Hertwig followed with an address on ‘Neuere 
Probleme der Zellforschung.” 

At another general session Sir John Murray, of 
Edinburgh, who commanded the “Challenger” on its 
three years’ cruise, beginning in 1876, stated his con 
clusions as to the conditions of marine life. After 
expressing his preference for the term “oceanography” 
rather than “thalassography,” proposed by Prof. Agas- 
siz, he paid his attention to Prof. Petersson, director 
of the North Sea Biological Station, from several of 
whose conclusions he dissents. He maintains that 
ocean currents are mainly the effect of the sun and 
of winds, hence they are superficial. The ocean depths, 
from the poles to the equator, are of nearly uniform 
temperature, being not much above the freezing point 
of water. Hence life in them is of more uniform type 
than at lesser depths. Near the poles the surface 
temperature does not vary more than about 10 deg. F 
during the year, remaining always near the freezing 
point. Near the equator the surface temperature is 
also limited to about 10 deg., but averages about 70 
deg. At intermediate regions is a much wider range 
of temperature. Warm and cold currents meet; con 
ditions alternately favor and interfere with the life 
of animals, causing at times great destruction of life 
because of the change to a temperature either too hot 
or too cold. The destruction of life at localities where 
warm and cold currents meet, provides a bountiful 
food supply, and at these localities come into play 
all the reason for change in form that obtains any 
where. At these points, therefore, is developed the 
greatest variety of living forms. The ocean surface 
generally is covered with alge# and other marine crea 
tures or plants, which subsist on things about them; 
and on these the deep-sea animals depend for food 
These surface forms are so closely related to tem 
peratures, that he could determine the surface tem- 
perature by his microscope before the captain of the 
vessel could get it by his thermometer. 

Prof. Jacques Loeb presented his latest conclusions 
as to artificial generation in a paper entitled “The 
Chemical Character of the Process of Fertilization.” 
He maintains that as all life phenomena are ulti- 
mately chemical, we can only hope to produce life by 
a series of definite chemical reactions. In the process 
of fertilization, the spermatozoon produces two kinds 
of effects upon the egg; it causes it to develop, and it 
transmits the parental qualities. His address dealt 
only with the former. The most obvious chemical 
reaction produced by the spermatozoon on the egg is 
an enormous synthesis or gathering of nuclear ma- 
terial from the material of the cell. After the en- 
trance of the spermatozoon, the one nucleus of the 
egg is successively divided into two, four, eight, etc. 
Each nucleus is of the same size as the original one. 
Evidently, therefore, the chemical effect is the syn- 
thesis of nuclear matter. The nucleus consists of a 
salt, composed of a base of some protein substance 
and nucleic acid, the skeleton of which acid seems to 
be phosphorus. The origin of this phosphorus is 
obviously the egg itself, since the process goes on just 
as well when the egg is immersed in sea water de- 
prived of its phosphorus as in phosphatic water. 

Free oxygen is essential to the fertilized egg, be- 
cause the spermatozoon causes or accelerates in the 
egg still other processes than oxidation. Hydrolyses 
are some of these processes, and in the absence of 
oxygen these hydrolyses set up reactions which are 
incompatible with the life of the egg. 

Why the spermatozoon should cause development 
ef the egg is not yet known. Its head is practically 
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egg pucleus, and its tail is a fatty plasm. The fer- 
tilizing material, however, must be nearly the same 
with different eggs, otherwise it could not be under- 
stood why animals widely separated, like the crinoids 
and the mollusks, should be able to fertilize the eggs 
of the starfish. 

Dr. Loeb’s first method of obtaining larve from un 
fertilized eggs was by treating them with sea water 
whose osmotic pressure had been raised about 50 per 
cent. This method, however, was not successful at 
all places, which led to the belief that not all the 
processes were caused in the egg by hypertonic sea 
water. For example, the membrane normal to eggs 
naturally fertilized did not oceur in the others. But 
by adding a small but definite amount of a monobasic 
fatty acid to the eggs developed by hypertonic sea 
water, they developed into larve, in part of which the 
formation of the membrane occurred in a perfectly 
normal way. This new method of double treatment 
has been so successful that ‘“‘we are now in possession 
of a method which allows us to imitate more com- 
pletely the effects of the spermatozoon than the pre- 
vious purely osmotic method.” Marine worms, star- 
fishes, a mollusk, the giant quaker-cap of the Pacific 
Coast, have been thus fertilized. By adding various 
chemicals to the solution, Dr. Loeb reached the con- 
clusion that the membrane formation of the egg is 
connected with the process of solution of a fatty layer 
underneath the surface film of the egg. He concludes 
that “the essential feature of the process of fertiliza 
tion consists first in a liquefaction or hydrolysis, or 
both, of fatty compounds; and second, in starting the 
processes of oxidation in the right direction.” 

Dr. R. F. Scharff, of Dublin, made the opening ad 
dress before the newly-formed section of zoogeography 
On the Evolution of Continents as Illustrated by the 
Geographical Distribution of Animals.” Some of Dr. 
Scharff's conclusions are that the Mississippi Valley 
and the east coast are characterized by the possession 
of many curious and certainly extremely ancient forms 
of animal life, which are quite unknown west of the 
Rockies, but are related to species in Europe and east 
ern Asia. North America must have been connected 
with Europe; also with Asia, probably by a land 
bridge near Bering Strait; but was not connected with 
South America, as there was no Isthmus of Panama. 
The West Indian islands were connected. South Am- 
erica was divided east and west by_the ocean. The 
Antilles, Venezuela, and Central America were con- 
nected with North America, and formed a bay to the 
west. There was a land bridge between South Am- 
erica and Africa and Australia. The Melanesian Isl- 
ands were once part of Australia, with connections to 
New Guinea and portions of the archipelago. Asia 
was once joined to Australia by the way of Sumatra 
and Borneo. Lake Tanganyika was once a bay of 
the ocean, ete. 

An improved system of classification was one of the 
most important problems considered by the congress. 
Dr. Theodore Gill read a paper on that subject, which 
showed that systems now in use are in many respects 
faulty; and he urged the classification of fishes and 
birds in uniformity with the methods already applied 
in classifying mammals. 

Many entomologists were in attendance, and some 
important papers were presented on Economic En- 
tomology. Dr. L. O. Howard, the government ento- 
mologist, gave an account of the work with parasites 
against injurious insects, particularly the gypsy moth 
and the brown-tail moth in New England, which is 
now in progress on a much larger scale than was 
ever before attempted. These insects were accidentally 
introduced in the northeasterly portion of the United 
States, but the percentage of parasitism from native 
parasites was very small, whereas the normal percent- 
age of parasitism in their native homes was enor 
mous. Hence they increased rapidly, till three years 
ago importation of parasites was begun on an enor 
mous scale, hundreds of thousands of insects con 
taining parasites having been brought each year from 
their native homes in Europe. Every effort is being 
made to prevent the escape in this country of the na- 
tive hyper-parasites—or the parasites on parasites. 

Dr. J. B. Smith, State entomologist of New Jersey, 
read a paper on “Ridding a State of Mosquitoes,” as 
applied in New Jersey. Dr. Smith announces five 
general deductions: first, that there are an unexpect- 
edly large number of species; second, that their life 
histories are very varied, and generalized statements 
about these are unreliable; third, only a few species 
are really pestiferous; fourth, that some breed only 
in special places, others everywhere; fifth, that some 
have limited distribution, others are found everywhere. 

In New Jersey nearly ninety per cent of the offen- 
sive species breed in salt marshes, and many places 
formerly considered dangerous as breeding places are 
relatively safe. A survey has been made and plans 
adopted to drain these marshes. Work has already 
been done near populous centers with notable results. 
No oil or other killing agency is employed. 

The meeting was followed by a series of receptions 
to the members in New York, Philadelphia, and Wash- 
ington extending over a period of about ten days. 
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ea ENCE NOTES, 

In a recently Wm report of the principa! chem 
ist of the Britisr | ment laboratory there is an 
interésting stateme:. . the value of the egps of 
the spur dogfish, a fish which has by its depredaticns 
caused much loss to the fishermen on the Devon avd 
Cornwall coasts. The chemist states that the average 
weight of the egg is 3.6 ounces, the roueh skin or 
“shell” representing 5.4 per cent. Half the egg von 
sists of water, and the other half of protein and fatty 
matter in about equal proportions. As the shell of 
the ordinary hen’s egg weighs about 11 per cent of the 
whole, while the contents have nearly 74 per ceat of 
water, the comparative value of the dogfish egg, used 







in one way or another, becomes apparent Dogfish 
have long been a pest of the fishermen on the souta 
west coast of England, and a few years ago an attempt 
was made to place them on the market as food. This 
effort was attended with little success, there being a 
prejudice against eating “little sharks.” Now the fish 
are disposed of to those stores—common in England 
which supply steaks of fried fish delivered to custom 
ers hot from the frying pan. The steaks are carried 
home to be eaten before they cool, 


In a communication made to the Académie dea fn 
scriptions et Belles-letters, the Rev. P. Delattre, who 
is directing the excavations on the site of Carthage, 
mentions a recent find which has some interest as 
bearing upon the history of the early Christian mar 
tyrs. According to history, two of the martyrs were 
St. Perpetuus and St. Felicitas. This ia now con 
firmed by a stone slab which bears their names, along 
with those of several of their companions who no 
doubt shared their fate. The slab was found on the 
site of the ancient basilica. Although broken in a 
number of fragments, it could be put together su as 
to read the inscription which is in five lines, each 
line being preeeded by a Latin cross: “Hic sunt may 
tyres Saturus, Saterninus, Ribocatus, Secundulus, 
Felicit. Perpet. Pas.... Maiulus.” This slab was 
taken from the excavations made in the region keown 
as Mcidfa, and M. Delattre is of the opinion that here 
was erected the great basilica known as Basilica Ma- 
jor, which was perhaps the oldest in Carthage. Ac. 
cording to ancient authors, the martyrs St. Perpetuug 
and St. Felicitas were buried in the basilica, and it 
was here that St. Augustine delivered several sermons 
But the present inscription is probably not the orig!- 
nal one which was placed upon the tombs of the mar 





tyrs, as the presence of the Latin cross at the begin- 
ning of each line as well as other indications seem to 
show that it belongs to a later period, possibly a cen 
tury after the death of the martyrs, which occurred 
in 208 A, D. 


The difficulties that beset some branches of research 
are well illustrated by the skeleton of an extinet Aus- 
tralian marsupial (Diprotodon australis) just set up 
in South Kensington Museum. It was named about 
seventy years ago by Sir Richard Owen, who from 
a few fragments of bone thought the creature a near 
relation of the kangaroo. From time te time various 
bones were found which tended to modify this classifi 
cation, but it was not until fully sixty years after lis 
first naming that, in 1899, remains were found from 
which the structure of the feet and the general form 
of the skeleton could be realized. These remains were 
found by Dr. E. ©. Sterling of Adelaide, and, thanks 
to his efforts, it has now been found possible to set 
up in the central hall of the Natural History Museum 
at South Kensington a complete restoration of the 
skeleton, in which a large number of 
sented by plaster medels, although many of those of 


bones are repre- 


the limbs and feet are original specimens As thus 
restored, the diprotodon is certainly a etrange beast 
carrying a huge head, the jaws of which are armed 
with teeth approximating to the kangaroo type, and 
having the body very hort. the front limbs longer 
than the hind pair, and the vertebral columa much 


arched, and falling away toward the loins, behind 
which it terminates in a short tail. As regards bulk, 
the creature may be compared to an unusually tal! and 
short Sumatran rhinoceros; while in the matter of 
relationship it appears to come nearest to the wombats 
_ —~e +O e - 
COMPLETION OF THE SCIENTIFIC AMERICAN TROPHY 
FOR HEAVIER-THAN-AIR FLYING MACHINES, 

As we go to press we have just received word from 
Messrs. Reed & Barton of the completion of the beau- 
tiful silver trophy designed and executed by this firm 
for us in accordance with the suggestions and ideas 
which we advanced. An examination of the trophy 
reveals the fact that it is a masterpiece of the silver 
smith’s art. We have arranged to have it on exhibi 
tion at the showrooms of the makers, corner Thirty 
second Street and Fifth Avenue, for a few days, apd 
our readers are invited to view it at their convenience 
We expect to illustrate and describe the trophy in 
detail in our next issue. The conditions governing 
the first competition for the trophy (to be held at the 
Jamestown Exhibition on September 14) have al- 
ready been published. 
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timating and measuring the functions of the mind that 


ke place in time and space and in the past and pres 


ent, as well as those for determining the amount of 
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smaller period of time than the voluntary movement 
Exner has made some interesting experiments in this 
direction. He has found, for example, that it takes 
three times as long to close the eye in response to a 
signal as it does to close it in response to reflex 
action when the eye is threatened. 

In the usual psychological chronoscope a fine clock- 
work is set in motion by releasing a spring, the mech- 
anism running for about half a minute. There are 
two dials, the hand of one indicating tenths and the 
other thousandths of a second, but these do not move 
until a controlling lever draws them away from a 
train of gear wheels, by the opening or closing of an 
electric circuit. In this arrangement, whereby the 
production of the stimulus sets the hands into mo- 
tion and the reaction movement brings them to a stand- 
still, the interval of reaction time can be read off di- 
rectly. The chronoscope shown on this page is an im- 
provement over the preceding forms, in that two sets 
of dials are employed, one having black and the other 
red figures. The black corresponds with those of an 
ordinary clock, while the hands of the red dial are 
operated like those of a stop watch. 

The chronoscope is useful in combination with other 
instruments in a large number of experiments, and 
among the latter may be mentioned measuring the 
instant the stimulus appears for sound, the noise of 
the key by which the current is closed being usually 
sufficient; for sight, when the impression to which a 
reaction is to be recorded is concealed behind a screen, 
and the removal of this screen at make and break 
of the electric current. 

Frequently the subject sits in the dark, and the im 
pression becomes 
visible only when 








APPARATUS 
Modern psychology is no longer based on the vague energy expended in performing the various actions in 
indefinite conclusion reached | purely philosophi these elements, are numerous, and some of them, as 
hought uit it now bears the hall mark of a science the following descriptions indicate, are exceedingly 
ihat rings tru nee ! ough at prese not ingenious In experimental psychology one of the 
ite a } rf olde rowth that owe their 
tandin 0 perir il pl it is neverthele ad 
ines ood time Ce ci ies 
I i y opt ) I new p cholo 
I la el due to the introduction 
on, which eliminate the e1 
ided observation that were charact 
of ti old school, and reduce to a minimum the pre 
dice ol As | scripture i 
od of obse ition n e mad 
he e of itisti« experiment or measuremen 
or a cf yinatio the three That is, by taking sta 
tistics on numbers of persons, we might determine if 
1 persons had a green-blue after-image for a red 
AKI tatisth on the same person for 
different tim f the da‘ for different conditior of 
eaith a l he question ¢ perman 
em of th elation of the after-image to the original 
colo dfinall combining different’ tints 
a hade of red orange et it is possible 
‘Oo gain experimentally a basi for the statement 
tha all the colors can be arranged in a closed 
irve ip such a manner that the color of the after 
image hali ix found at the opposite end of the 
diameter drawn from the original color. By combin The Cattell Color Wheel for Exhibiting a Color 
ing statistics with experiment, we may prove that or a Series of Colors. 
the form of this 
urve is not the 
i or all per 
on if now we 
introd neas 


uremente with the 


color wheel or 
the sapectro-photo 
meter, We can dé 


termine the exact 
form of 


and its relation toe 





all the possible 


tistical measure 


ment we can gzath 

















an electric spark 
appears or the 
spark itself be 
comes the -.stim- 
ulus. For touch, 
temperature, and 
taste, a device is 
used in which the 
end of ae rod 
touches the sensi- 
tive surface, and 
the pressure so 
exerted makes a 
contact with a 
delicate metallic 
blade. For smell 








er precist infor 

mation oncern 

ng the mental Instrument for Determining the Movements of the Eye Apparatus for Studying the Factors That Enter Into 
tatus of man and Its Fixed Points. the Perception of Weights. 


kind down to th 


minutest det 
that our apparatus and opportunities will permit us to 
gras} 

it cannot be denied that in many and important 
portions of mental science the improved methods can 
not be adequately applied, and that we must still rely 
m what has been aptly termed “descriptive psychol 
ogy yet in the past few years advances have been 
made whereby the application of experimental meth 


ods to such 


most useful pieces of apparatus is the chronoscope, a 
clock-like arrangement In measuring reactions re- 
quiring some degree of voluntary effort, that is, var 
ious activities commonly called voluntary acts or voli- 
tions, it is necessary that readings of as small a’ frac- 
tion of time as the 1-1,000 part of a second should be 
made, and this can be accomplished by the chrono- 
scope A reflex action takes place in a very much 


the movement by 
which the odor is 
set free may be 
similarly utilized 
The reacting movement is usually that of pressing an 
ordinary telegraphic key. 

The precision conical pendulum chronoscope shown 
on page 165 is the invention of the late Ernest Kemp- 
ton Adams. The purpose of the present apparatus be- 
sides its employment as a timekeeper, is for elec- 
trically measuring any interval of time in thousandths 
of a second, the indicator being instantaneously shown 
upon a dial. 








apparently in 
sceessibie prot 
lems as hallu 
cinations, emo 
tions the 
thoughts of the 
it ine, ete 
is possible 


These then 





nameiy 
tics measure 
ments, and x 
periments, are 


the means em 





























The isochronal 
element of the 
chronoscope is 
a large conical 
pendulum, 
which is ac 
celerated above 
its knife-edge 
suspension by 
an automatic- 
ally 
train, the driv- 
ing force being 
obtained from 


wound 


a weight. 

The motion 
of the conical 
pendulum 
is confined in 
true circles by 
a magnetic 
control- 
ler, thereby 
eliminating the 
earth's rota 
tional effect, 
which is the 
principal dis 
turbing force 
that causes 
conical pendu 
lums in gen- 
eral to travel 
in ellipses. 











Apparatus for Mapping the Blind Spots of 
the Eye. 
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A Sonometer to Detect the Least Perceptible Differ- 
ence in the Intensity of Sound, 


The driving 
train is provid- 
ed with four 
black-enameled 
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turning once per second, the second 
minute, the third revolv- 
fourth completing one 


indices, the first 
revolution per 
hour, and the 
mean solar or sidereal day as desired. 


making one 
ing once per 
rotation each 
rhe first and largest index travels over the periphery 
of the dial, which is graduated thousand 
parts, each corresponding to one-thousandth of a sec- 
Through the medium of electro-magnetic com- 
recording train, precisely similar to the 
that the indices are enameled red, 
driving train 
lasts. 


into one 


ond. 
binations, a 
driving one, except 
be coupled in with the aforesaid 
for as long a period as the measuring current 
The duration of the current is then registered by the 
recording indices upon the dial. Synchronizers and 
magnetic devices are provided for by setting the dif- 


may 


ferent indices in accordance with the methods of op- 
eration hereafter described. 
The functions of the chronoscope are controlled 


from a small switch table, which may be located in 
any desired position. If necessary, the machine may 
be mounted in a small clock room, which would pre- 
of air dust, and in a 


variations. In this 


influence currents, 
measure, temperature 
controlling switchboard may be located outside of the 


clock room, the dial of the chronoscope being observa- 


vent the 
case the 


ble through a glass partition. 

Notwithstanding the scales say that a pound of lead 
and a pound of feathers are equal in weight, Scripture 
that a 


says pound of 
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ries a wide sheet of paper over its surface, 
while a pen, connected with a plate on which the 
subject places the weight, records on the moving band 
of paper the differences noted. 

An apparatus for measuring the preponderance of 
weights is photographically below. In 
its essentials it consists of a drum carrying a sheet of 
paper on its periphery, and revolved by a spring 
motor; the latter is controlled by an electric current 
operating through a magnet and a make and break 
A novel form of dynamometer, comprising an 
rod sliding through it and lifting a 
recording pencil is attached, is 


upper 


reproduced 


key. 
upright tube, a 
weight to which a 
clamped to the table. 
In making an experiment with this apparatus, the 
weight three times, in 
with his eyes open. A stop limits the movements of 
the rod and weight, so that each individual 
exactly the extent. 


subject raises the each case 


movement is same in 


165 
projecting piece of hard 
there is 


hack of it 


holding between his teeth a 
rubber. 
an objective 
and either between the light and the lens er in front 
a blue color screen is placed 


Supported by an adjustable stand, 


lens with an electric light 
of the lens This part 
of the apparatus is arranged so that 
light into the eye while the subject is 
reading letters or words on a card; 


it will project a 
beam of blue 
the light is then 
reflected back to the photographic plate 

Another experiment, in which the 
plays an important part in revealing the functions of 
the mind, is mapping the blind spot of the eye. There 
is one portion of the field of vision to which the eye 


sight 


sense of 


is blind. There are many appliances for the determi 
nation of the blind spot, but the apparatus pictured 
in Fig. 5 is one of the most accurate yet devised. The 


does not usually take on a black appear 


blind spot 





Then the subject is requested to repeat the 
operation, this time with his closed 
The stop is removed in this series of trials, 
and it is the subject's duty to try to force 
the rod the same height as 
that attained with the eyes open. Curiously 
enough, as a general rule there is a strong 
tendency to make larger excursions with 
the eyes closed than when they are open, 


eyes 


up to exactly 





lead is heavier than a 


pourd of feathers as 
long as you look at it 
However this 
we shall let our 
ers determine for them- 


mey be, 
read- 
selves, and confine our 
remarks to the experi- 
ment of judging weights 
apparatus for 
extent 


and the 
recording the 
and rate of movement 
illustrated on page 164. 

The fact that the 
new psychology was 
founded very largely 
on Weber's Fech- 


ner’s researches in lift- 


and 


ing weights, attaches 





to this class of investi- 
gation more than ordi 
nary interest Weber 





































































Apparatus for Measuring Preponderance of Weights. 


sought to ascertain how much a weight must be de- 
creased before a difference is noticed. He found that 
for a weight of 32 drachms the average difference for 
3 drachms, and for a weight of 32 
was 3 ounces. Thus it is obvious that the 

difference for a lifted weight was 
fraction, but a proportional one. In 
testing the accuracy of this law, Fechner developed a 
method for measuring judgments of character, on a 
method of right and wrong cases as it is called, and 
which is really the basis of modern psychological 
work 

The apparatus shown for studying the factors that 
enter into the perception of lifted weights consists of 
& drum rotated by an electric motor; the drum car- 


four persons was 
ounces it 
least perceptible 


not a constant 








The Adams Chronescope, 


that of a 
if a black 
printed on a 


ance, but rather 
misty veil, so that 
letter is 
sheet of paper, 
withim the 
the blind 
be unable to see th 
and that portion will 
apparently white 
The 
consists of a 


white 
where it 


comes radius of 


spot the eve will 
letter, 
remain 
apparatus referred to 
rigid table, on 


which is mounted at the end 





where the observer sits an 


adjustable standard 





carry log 








After-Image Effect. 
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and consequently showing an under-estimation of the 
perception of weight under such conditions. 

A very interesting as well as important branch of 
psychological investigation deals with the sense of 
sight and its relation to space. In order to record 
the movements of the eye, and to determine its fixed 
points, many arrangements have been devised and 
used, but the apparatus shown on page 164 is the most 
recent and best adapted for the purpose, In some of 
the earlier experiments a sensitive photographic film 
made to move evenly in a vertical plane and 
immediately behind a narrow horizontal slit in the 
plate holder of a camera, The subject's eye was then 


was 


brought into such a position before the lens of the 
camera that a horizontal plane bisected the eye 
through the middle of the pupil, and thence passed 


through the horizontal slit 

if the eye was held immovable while the sensitive 
film was being exposed behind the slit, the negative 
then presented a series of parallel lines correspond 
ing in cross section at every point to the light and 


dark parts of an imaginary line drawn horizontally 
across the eye and bisecting the pupil. A horizontal 
movement of the eye while the sensitive film was 


moving behind the slit would be marked in the nega 
tive by oblique lines. These oblique lines were the 
records of the eye movements, and their time values 
were read off from a time record marked on a sensi 
tive film during its progress. Owing to the untoward 
features of this method, satisfactory results were not 
obtained until the eccentric surface of the cornea was 
utilized as a reflector. Instead of photographing the 
eye directly, the movement of a bright vertical line 
as it was reflected from the cornea was photographed 
instead. Such lines give clean-cut records, which per- 
mit them to be magnified considerably, while the 
amount of light needed is comparatively small. 

By referring to the figure, it will be seen that the 
subject to be tested holds his head perfectly rigid by 


Apparatus of the Pendulum Type for Determining the 


chin rests for securing 
rigidity of the 


therefore the eyes; 


two 


head, and 





two rests 
that the 


either eye ma‘ 


provided, ao 

blind spot of 
be ascertained. On a track there is a slide rest com 
prising a rigid holder and a vertically-moving 
band having a white spot on it; the upright supporting 
the band is arranged to trave) horizontally over the 
fixed paper surface; a movable arm having a 
disk attached to its free end completes the apparatus 
is used to denote the direct 
While 


those 


paper 


white 


The term “after-image” 
after-effect of the stimulation of a sense organ 
after-sensations occur in almost all the senses, 
of vision are stronger and more permanent, and have 
more attention by psycholo 


consequently been given 


gists. It has been found by experiment that after the 





retina of the eye has been stimulated by light for 

second or less, the primary image disappears quickly, 
but at an interval of le tha two seconds it o}- 
lowed by a positive after-image, that | in after-image 


of the same quality as the primary image; with seme 


brief stimulus is 
after-image, that is, an 


followed 
which 


brightness, and is often of a 


observers a immediately 
by a negative 
differs very greatly in 
different 
illustrations shows an 
the determination of the after-image effect 
illustrated on 


image 


color from the primary image. One of our 


apparatus of the pendulum 
type for 

An apparatus 
sonometer, and is employed to detect the least percept 
ible difference in the intensity of sound. It is also the 
invention of the late Ernest K. Adams and is a much 
more accurate device for ascertaining the discr!niinat 


page 164 1 


ing powers of the auditory nerves than the apparatu 


originally used by Stern in his preliminary observa 
tions on the subject. It consists of a heavy pair 
of steel rods on which reservoirs containing estee! balis 


4 





are carried. These reservoirs may be raised o7 
ered as desired. Levers permit the balls to be dropped 
upon a base where they are deflec ed into a 


The operation consists in the experimenter first fil 
ing the reservoirs with the stee) balls and in seating 
the subject near the instrument with his bac! 
it as shown in the illustration. The operator then 


toward 
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Ae tee tee 


twe eservoirs to the same or different 
gh md clamps them upon the rod He next 
throws against releasing pins when the bails will drop 
into the tube projecting below the reservoir One ot 
the arms is then moved back against the pin, thus 
carrying the ball around to the opening, where it will 
tart to rofl u 
4 oon as the firat ball ha wk the base the 
( i reservoir is aliowed to drop rhe 
bik iow discriminate between the two sound 
which of course will va if the balls are dropped 
from fferer hel t The upright rods are gradu 
ted to rable ope tor to val the heights of the 
reservoirs by only slight differences, so as to detect 
the smallest “ree of the auditive discriminative pow 
ef rt bje I val tl experiment, the sub 
ject may be directed to close first one ear and then 
the other in der to test the nerves in each ear 
In 1795 the celebrated royal astronomer Maskelyne 


istant because the latter recorded 


the transit of a star across the wire of the telescope 


half a second later than himeelf Some twenty-five 
years later Bessel, another astronomer, had his atten 
tion callie! to the act nd upon investigation estab 
lished the fact that no two observers recorded such 


was 


transiia at precisely the same time difference 


in time two observers usually ex 


between any 
pressed as an equation, and hence the term personal 


equation, which though strictly applicable only to the 


differs 


meaning 


feund, has assumed a much wider 


neces 10 


The individual differences become greater as the 


process to he 


performed increases in complexity, and 


this explains in part why the personal equations as 


determined by the complicated eye and ear method 


were 80 large with the simpler method of electrical 


record, these differences are much reduced. The object 


of the Wells apparatus shown on this page is to deter 


mine the differences of sensation measured by the 


time of the preponderance of those differences in the 


utterance of sounds The apparatus is divided and 


placed iu two rooms 
‘ xcluded The 


vowel and that of 


© that all possibility of error is 


interval of speaking a _ particular 


raising the hand from a Morse key 


are Measured, the chronoscope indicating differences 
as small as 1-1000 part of a second 

A color wheel for studying the perception of mov 
ing objects hown on page 164 It is so arranged 
that the rate of motions, size of field, etc., can be 
accurately adjusted It consists of a wheel 1 meter 
in diameter with a rim 9 centimeters wide. Cards 
and colors placed on the outside of the rim pass the 


aiit, where they are seen by the observer 


{i is thua possible to exhibit a color or a series of 
eclors for an interval dependent on which the wheel 
moves and the size of the colored surfaces. The in- 
tensity of the light and the size of the field can also 
be varied thus permitting experiments on the rela 
tions of time, area, intensity, and color in vision 
Originally this wheel was used for experiments on 


moving obiects and commingling colors, and these led 


to the results on perception with the moving eye, on 


the relationa of time and space in vision, the fusion 


of moving objec and the perception of moving ob 
jects 
The apparatus shown in the illustrations form 


Philoso 
New 
acknowledge his 


pari of the equipment of the Department of 


phy and Psychology of Columbia University, 


York city The author desires to 


obligations to R. 8S. Woodward, at Columbia, Professor 


of Psychology, for much of the data in this article 
— — 0 — 
Accidental Inventions, 
Gawalowski, in the Allgemeine Ingenieur Zeitung, 


articie on accidental inventions, 
first that the 


related 


has an interesting 
phonograph is 


that one 


In which he mentions 


due to an accident; Edison having 


day when he sang in the mouthpiece of a telephone 


the vibration caused the fine metal point of the diaph 


ragm to stick in his finger, which led him to produce 


the talking machine This story 1 probably not at 


all new to American readet but perhaps the his 


tory of some other inventions, which took their rise 


in Exrope, may be 


Natural indigo, which is among the dearest dye 
stuffs known, and has been used since the twelfth 
century, at jeast, has been replaced very largely by the 


artificial product, which is due to accident. Sapper 


Gawalowski states 
Adolf 


Bayer) 


is said to have discovered it: but 


hat the ascribed to 


Alex 
always con 


invention has been falsely 
confounded with 
Von 


been the 


yon Baeyer (not to be 


and Hermann hough Baeyer is 


sidered as havi father of this most im 





portant discover) Eosin also owes its existence to 


A. von 
technical 


Baeyer, who was working at the time in the 
Miinchen 
this matter Caro 
Lauth violet and 
aiso products of 


Lauth, and the 


high school in and discovered it 


by accident: in having been of as 


sistance The methylene blue were 


accident; the first being produced by 
second by Caro, mentioned above: fur 


ther, benzopurpurin is due to a laboratory assistant 
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children of accidental discovery; while in 


chemistry fluorescein and acetanilid (anti-febrin) were 
discovered by accident by one of the employees in the 
Héichst works 
2--+e-o> ~ 
The Imaginative Demper in Science, 

Mr. Rider Haggard, speaking at a recent distribu 
tion of prizes to the students of the Medical Schools 
of St. Thomas's Hospital, London, exhorted his hear 
ers to fit themselves for their profession by cultivat 
ing, among other things, their imagination. Speaking 
of this, the Lancet (London) says “We consider that 


Mr. Haggard was giving a remarkably good piece of 


advice, provided always that those who follow it allow 


their pursuit of science to be not dominated by imagi 


nation, but tempered with it 


faculty in relation to science may not be clear to all 


Some certainly will tell us that 


with fancy 


to science, to true con 


confuse imagination 


affinity 


the poet, but they 
Imagination has more 


structive science 


of facts Indeed, it may almost be said of the great 
iaste! of science who revolutionized their own do 
mains that they were endowed with an imaginative 


grasp of their subject that gave them a well-nigh pro- 
this 


phetic insight to its deepest mysteries; and 
insight has served them for an ever-strengthening faith 
that the 
their 
the world of 
the faint 
though darkly, in the glass of their imagination many 


before But 


minute researches to which they have devoted 
lives would one day 
truth 


been revealed to them, 


thought of a grand and glowing 


image of which had 
they showed themselves ‘o 


years herein 
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The Wells Apparatus. 


be men of science and not dreamers, that before they 
their great gifts to the 
and patiently 


presented world they had 
applied to them the touch- 
stone of experiment and ofttimes modified them again 
and again from their original crude forms; in a word, 
their imagination was their servant and not their mas- 
ter For illustration, many great names occur. Even 
though the story of Newton’s apple be apocryphal, yet 


searchingly 


it serves to remind us that he was endowed with an 
which could conceive of a law of cosmic 
which had 
intellect upon 
imagination to the 


imagination 
unity of stupendous import and power to 
urge him to direct the light of his vast 
Will any 
that in later 
nounced the existence of an unknown planet with an 
importunity that met with a triumphant justification? 
Or if we turn to the sphere of biology, the temper of 
imagination enters so prominently into the life work 
of Darwin and Pasteur that we are almost tempted to 
which lifted them 
investigators of their 


its elucidation deny 


scientific faith years confidently an 


believe that it was this one faculty 


so high above the many great 


century In the case of the father of bacteriology, the 
insight which led him on from the study of the crystal- 
of fermentation in 


plants and thence to the bacterial conception of dis- 


lography of tartaric acid to that 
ease is a pure example of what we mean by the imagi 
native temper in science.’ 

Many other illustrations might be cited, showing the 
Unfortunately, there is 
another the question. Much harm has 
done by people who do not control their imaginations 
method of laborious and impartial 
It is too easy to enunciate a general prin 
ciple particular example; and this has 
often been done with most unfertunate results 


value of imaginative science. 
side to been 
by the one safe 
experiment 
from some 
+8 

It is stated that the tunnel through the main range 
of the Tauern Mountains, in the Tyrol, begun six years 
ago, was pierced on Juiy 21. The tunnel is 5% miles 
long. It is situated a few miles south of Gastein, and 
its opening is at Wallnitz, where it passes under the 


medicinal 


The importance of this 


imagination is for 


which transcends the bare collection 


result in the introduction to 
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The Spontaneous Production of 

Radium Bromide. 

On opening a glass tube containing a milligramme 

of radium which had hermetically 
sealed for almost exactly twelve months, there was a 
strong smell of bromine. Now, according to the 
Rutherford, the amount of the bro 
this period would 
grammes; the 


Bromine from 


bromide been 
very 
ealculations of 
mide decomposed in be about 
5.4 X 10 amount of bromine 
sponding to this would be about 2 x 10- 


corre- 
grammes. It 
might be thought that this exceedingly minute quan- 
tity would have been beyond detection by its odor. 
made by Mr. A. C. G. 
that the minimum quantity so 
detectable is between 10- and 10-" grammes per cubic 
progress with the 
more definitely; but 
in the meanwhile, the evidence is quite in accordance 
with that the bromine detected was 
directly by the spontaneous decomposition 
of the bromide, and was not the result of secondary 
As far as we know this is the first applica- 
the olfactory sense to the detection of radio- 
It should be observed that the ability 
here arose from the cumulative character 
change produced. Of course, from 
which radium is usually stored, 
enough to prevent its 
Knowledge and Scientific News. 


From some measurements 


Egerton, it appears 
centimeter Experiments are in 
object of determining this limit 
the assumption 
produced 


actions 
tion of 
active changes. 
to apply it 
of the chemical 
the ebonite cells in 
the bromine can escape easily 
being detected 
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Radium Emanation and Its Products.—According to 
a letter in Nature, another important discovery has 
been made in connection with radio-active products. 
Sir William Ramsay and Mr. F. Soddy showed in 1903 
that helium is formed as the result of the spontaneous 
change of radium emanation. Sir William now finds 
that if the emanation is in contact with and dissolved 
in water, is produced instead of helium. But, 
further, if a saturated solution of copper sulphate is 
substituted for water, argon is produced, with only a 
trace of neon. The importance of this discovery con- 
sists in that this is the first 
change in some way the products of disintegration. 
Hitherto, the mode of transformation has appeared to 
be an inexorable one, yielding in no way to efforts 
made with the hope of How far the 
above modifications are attended by others has not yet 
been ascertained. It is that the emanation 
breaks up successively into radium A BC D E, as in 
the genealogical table of Rutherford. Indeed, it is 
probable that this is the case, for the helium or other 
non-valent gas is probably formed out of the Alpha 
particles shot off in the successive stages of decay. 
Besides the above direct actions, important secondary 
actions occur in the surrounding medium. The copper 
(in the copper sulphate) seems to be partly trans- 
formed into lithium, for the red lithium line was 
observed after treatment, though it was very faint. 


neon 


successful attempt to 


modifying it. 


possible 


sat  — 
Indiana has issued 

“The general 
205, Acts 1907, 


Commission of 
to railroads: 
(chapter 


Railroad 
circular 
provided 


The 
the following 
assembly has 


page 353) that your railroad, where its. gross an- 
nual income from operation is $7,500 or more per 


mile, shall be equipped with an approved block system 
by the ist day of July, 1909. This act resulted from 
an investigation made by the railroad commission, by 
direction of the assembly, of railroad accidents which 
had taken place, and of present conditions of railway 
service and operation in the State. Its purpose was 
to remedy existing conditions and dangers, and not to 
postpone the institution of the block system to the 
time limit made in the statute. You are advised and 
directed to commence as early as possible to comply 
with this act’ of the assembly in its spirit and purpose. 
Our chief inspector will confer with you at any time 
at your request as to the kind of system best adapted 
to your line, having regard first to safety and then to 
of business and your ability to put in 
Your attention to this circular will be 
evidenced by prompt response from your genera! 
officers to the commission showing what you have 
done, and intend to do, te carry out the will of the 
general assembly, so expressed in this act.” 


the amount 
this system. 


>+e- > 





The start of the Wellman airship “America” for the 
pole has been delayed by adverse winds. The start 
was set for August 20, but at the time a fresh breeze 


was blowing from the northeast, and the balloon, 
ready inflated, was kept in her shed. Later reports 
show that the wind-has continued ‘unfavorable, but 


the balloon is kept inflated, awaiting a favorable mo- 
ment, Mr. Wellman has stated that unless he can 
leave by September 6, the start must be postponed 
until next year. If the start is made, the steamer 
“Express” will wait ten days to see if the balloon 
returns, while the steamer “Frithjof” will cruise off 
the coast for a month. If the pole is successfully 
reached and crossed, Mr. Wellman may be heard from 





——_ 





a 


of Duisburg. Antipyrin and saccharin are also th« Villach range. in eight or nine days from the start, 
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Do We Eat Too Much? 
BY JOHN 8. HUBER, A.M., M.D. 
lhe traveler who visits us is amazed at the variety 
plenitude of our fare; our dinner tables groan 
quite as they did in the good old Elizabethan days. 
The Englishman especially comes to us from his inn 
at home, breakfast the traditional mutton 
chop, eggs, marmalade, and one or two other eatables 
(no more than half a dozen and all excellently pre- 


and 


where at 


pared) are offered for his choice. In most of our 
hotels, whether urban or rural, his bewildered eyes 
will see a hundred things upon the breakfast card, 


many of them very badly cooked indeed. And he will 
find the contrast at lunch and dinner even greater. The 
sturdy steerage immigrant has at home subsisted very 
well indeed upon his plain bread, his cup of wine, his 
and his stews—a diet into which 
meats enter at most but several times a week. Here 
he finds his feliow-laborers indulging generously in 
meats daily, and often more than once a day. 

The dietetic vice of a century ago—the time of the 
three-bottle men alcoholic; now, we Americans 
at least, eat too much, especially too much meat. It is 
the concomitant of our prosperity. And to this effect 
Prof. Chittenden submits a most valuable and scien- 
tific work (the second upon the subject) in which are 
detailed through six 
years by him and his colleagues at Yale.* This book 
is well worthy the layman’s perusal. In terms easily 
comprehended, one finds here much light thrown upon 
the many perplexing problems of nutrition; and much 
besides that is very interesting and instructive upon 


fresh vegetables, 


—was 


exhaustive experiments done 


the larger subject of physiology. 

Human food is composed mainly of organic living 
tissue, both vegetable and animal; and it has an ad- 
mixture of inorganic mineral salts which help to make 
to enrich the blood, and otherwise to keep 
For scientific purposes Chit- 
physiologists, divides our foodstuffs 


up bone, 
the body in good order. 
tenden, as do all 


into proteids, carbohydrates, and fats All things 
which we eat, of whatever nature or origin, are made 
up simply of representatives of these three classes. 


Some foods contain all three, others but one or two. 
The proteids (or the the most 
important. In addition,to carbon, hydrogen, and oxy- 
they contain nitrogen, sulphur, and phos- 
We sometimes call them the nitrogenous food- 


albuminoids) are 
gen, also 
phorus. 
stuffs; for contain the 
lutely essential to build our cells, tissues, and organs, 
which is attendant 
processes. We cannot maintain life 
besides, if heat and energy are 
sources, they can supply them, 
They enter variously fnto the 
They are most in cheese and 


they nitrogen which is abso- 


and to repair the constant waste 
upon the vital 
without the proteids; 
other 


least 


lacking from 
temporarily at 
composition of all foods 
then in diminishing order in pulses (peas and beans), 
nuts, meat, eggs, and grain There is a fair amount 
and grain products, and very little in 
fruit and many of the vegetables. The carbohydrates 
and the fats are made up of carbon, hydrogen, and 
oxygen; they contain no nitrogen. The carbohydrates 
comprise the sugars and the starches, and they yield 
energy for heat and work; as do also the fats. These 
two elements ordinarily furnish the fuel which is con- 
sumed in the body. They may replace each other; but 
they cannot be substituted for the proteids. 

There has of recent years been much experimental 
work upon nutrition; and among the standards which 
found general acceptance are those of 
Voit and Atwater. Voit found that a dietary providing 
118 grammes of proteid and 3.055 calories are required 
daily by the average man weighing 70 kilogrammes, 
if he is to do moderate work. Atwater’s standard calls 
for 125 grammes of proteid and 4.150 calories. Chit- 
tenden submits the following as a specimen dietary for 
one day: Breakfast, one shredded wheat biscuit, one 
teacup of cream, one German water roll, two one-inch 
cubes of butter, three-fourths cup of coffee with the 
remainder cream, and one lump of sugar; lunch, one 
home-made chicken soup, one Parker House 
roll, two one-inch cubes of butter, one slice lean bacon, 
one small baked potato, one rice croquette, two ounces 
maple syrup, one cup of tea with a slice of lemon and 
one lump of sugar; dinner, one teacup cream of corn 
soup, one Parker House roll, one-inch cube of butter, 
one small lamb chop broiled, one teacup of mashed 
potato, apple-celery-lettuce salad with mayonnaise 
dressing, one Boston cracker, split, one half-inch cube 
American cheese, one-half teacup of bread pudding, on@ 
demi-tasse coffee, one lump of sugar. 

Such a dietary as this would furnish 60 grammes of 
proteid and 2.800 calories, which Chittenden holds is 
ample to maintain the body in health and strength, 
both mental and physical; and this with the least 
expenditure of time, attention, and energy. He coun- 
Sels us to cut down especially the proteids in our food; 
and it is the meats which should be reduced, since 
they are our chief nitrogenous foodstuff. 
that the dietary standards which now obtain are much 
too high; and that better health, increased efficiency, 


in bread other 


have 


pretty 


teacup 


He concludes 





*'The Nutrition of Man, Ruseell H. Chittenden, F. A. Stokes Com. 
pany, New York, 
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and greater chances of longevity would certainly fol- 
low upon our reducing our proteids at least fifty per 
cent. In his opinion we consume altogether too much 
above what the body needs for its building up and to 
keep it in repair. Physiologists declare that proteids 
are the one substance in food which the body cannot 
burn up thoroughly when they are eaten in excessive 
quantities. Thus such organs as the liver, the stom- 
ach, and the kidneys become overtaxed in the undue 
efforts they have to make to dispose of them; and 
when this overtaxing becomes long continued, these 
organs are bound to develop chronic diseases, and too 
often to break down quite disastrously. Chittenden 
indeed found his interest in the subject upon which 
he was working to increase enormously when he found 
that at the end of a short period after he had himself 
begun to go without breakfast and otherwise to cut 
down his own food consumption, his general heaith 
had decidedly improved; he had rid himself of a 
rheumatism which had before been quite rebellious to 
treatment, and he also was free from bilious attacks 
and sick headaches. 

Prof. Curtis has well likened the body to a furnace. 
The combustion of proteid within it yields a solid 
ash which must be raked down by the liver and thrown 
out by the kidneys. “Now; when this task gets to be 
over-laborious, the laborers are likely to go on strike. 
The grate, then, is not properly raked; clinkers form, 
and slowly the smothered fire grows dull and dies.” 

Chittenden’s work is all the more valuable by rea- 
son that he is no faddist. The mixed diet is the nor- 
mal for human beings. He would not have us vege- 
tarians, though many people would do very well indeed 
upon an exclusive vegetable dietary. “Complete vege- 
tarianism is entirely successful in many cases, and 
disastrous in others.” In the latter an occasional use 
of meat is needed “for some reason not perfectly 
clear,” probably because meat is “peptogenic,” in that 
it stimulates the secretion of the gastric juice, which 
is essential to digestion. Many among those who ab- 
stain from meat during a number of months find a 
meat hunger asserting itself for a few days only, after 
which a long period elapses before another such crav- 
ing occurs. Some who abstain from meat for years 
find themselves declining in health, which, however, 
becomes immediately restored by again including meat 
in the dietary. It seems that many popular vege- 
tarian food preparations imitate very strikingly the 
meat flavors, thus satisfying an instinctive and quite 
normal craving. 

Nor would he have us altogether Fletcherites, al 
though that wise man has advised much which is 
salutary. Fletcher when nearly fifty years of age was 
literally obese, he suffered from several diseases, he 
was rejected by all life-insurance companies; yet he 
regained complete health and vigor to the degree 
“that he could tire out young athletes at their own 
work and earry a severe mental labor at the same 
time.” This result he obtained through complete mas- 
tication of all food, both solid and liquid, and yet at 
the same time eating far less than the ordinary seden- 
tary person. He declared: “If you eat only when you 
have an earned appetite, masticate your food thor 
oughly, and take great care to eat only what appetite 
approves, the rest will take care of itself.” 

Yet a faithful adherence to Fletcherism in all cases 
would not be hea!thful. For instance, Dr. F. G. Shat 
tuck, of Boston, has observed that Fletcher's son-in 
law, Dr. Van Someren, who used to be a rather stout 
and good-natured gentleman, has become cadaveric, 
although he is quite satisfied that his father-in-law’s 
system is enabling him te maintain his metabolic 
equilibrium. While in Cairo Dr. Shattuck met Dr. 
Sansmith, who practises in that region; and the latter 
told him that he not infrequently had the opportunity 
of seeing patients who had been under the Fletcher 
system; and the main thing he had to do with them 
was to encourage them to eat more, and so build them 
up to their normal condition of health. Besides, as I 
intimated in a paper contributed to these columns on 
June 8, it is not well for the body to take in only 
enough food for its maintenance. We must ingest a 
little more, in order to provide and support our “fac- 
tors of safety.” We would hold a railway company 
criminal which would provide, for the passage of its 
trains, bridges of just sufficient strength to bear i.em 
and no more: such bridges should be and generally are 
made capavle of enduring several times the strain 
ordinarily put upon them. 

+--+ —___—_—_ 

The new German military dirigible balloon and the 
Parseval airship have just made successful test trips 
in Berlin. The Parseval airship’s test included a 
journey of over two hours against a strong head wind. 
The motor worked splendidly, and the ship made good 
progress, answering her helm with the greatest 
facility. The military balloon made a number of 
short voyages, and executed a series of complicated 
maneuvers, After being in the air for some hours, 
the two balloons landed at the same moment on the 
exact spot whence they had ascended. They sailed side 
by side in the air for a short distance before alighting. 


Analysis of Hens’ Eggs. 

M. Barbieri, of Paris, recently carefully 
the yolks of hens’ eggs, and separated a certein num- 
ber of compounds. The first body is the oil of the 
yolk, and when this is purified by anima! charcoal it 
is found to be quite free from nitrogen, phosphorus 


analyzed 


sulphur, or ash, Analysis of the oi! shows ii to be 
made up of carbon 76.5, hydrogen 11.7, oxygen 11.8 
parts. Its composition is therefore very near that 
of trioleine. The second compound is a solid sub- 


stance which is soluble in hot alcohol, but upon cooling 


it is separated in the form of a jelly-like mass, After 
purifying, it yields a white crystalline body which 
melts at about 149 deg. F. Its composition is carbon 
76.2, hydrogen 12.2, oxygen 11.6. This body identi 
fied with tri-stearine, and the latter has the same 


melting point From the two bodies can be separated 
stearic acid, oleine, and stearine. Another body found 
in minute quantity is a white crystalline substance. 
It is soluble in an excess of alcohol and the solution 
is neutral. It melts at 356 deg. F., having the com 
position: carbon 64.8, hydrogen 11.3, nitregen 2.66, 
phosphorus 1.35, sulphur 0.40, oxygen 18.49, agh 0. 
This body, mixed with tri-stearine, was observed by 
other experimenters, and known as cerebrine. By its 
composition it seems to be related to the cerebric acid 
of Fremy. M. Barbieri proposes to call it ovine. He 
also obtains a white mass from the yolk which divides 
into two layers, a lower oily portion and an upper 
layer. Treating the latter he finds a substance which 
swells up when placed in wood-spirit, but did noi 
continue to observe it at present. From the 
then separated a body known as 
When purified, it appears as a crystalline compound, 
and has the composition: carbon 83.44, hydrogen 11.84, 
oxygen 4.72. Another body is an oil which has «n 
intense yellow color, known as chromatine, When 
treated by ether or chloroform it yields small octa 
hedral crystals whose melting point is found to be 
239 deg. F. What is remarkable is that these crystals 
are nearly pure sulphur. 


yolk he 


ovo-cholesierine 
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Sulphur exists in various forms, which may be 
classified into amorphous and crystalline, the former 
being insoluble, and the latter soluble in carbon bisul- 
phide. Of the crystallne modifications, the most statile 
is that in the form of minute rhombic ectahedra, and 
the small prismatic crystals which form when melted- 
sulphur solidifies gradually change into octahedra, 
heat being evolved in the process. Amerphous sulphvr 
also undergoes a gradual change into the rhombic 
crystalline condition, but, as Mr. Rankin has recently 
shown, the converse change of the crystalline into the 
amorphous form can be brought about by the agency 
of light. Thus, if a solution of rhombic sulphur in a 
suitable solvent be exposed to daylight, a precipitate 
of amorphous sulphur is produced. The intensity of 
illumination needed to effect the change decreases with 
the increase in the concentration of the solution, but 
more light is required when the solution is heated 
Only the violet and ultra-violet rays of light are con- 
cerned in the precipitation, and the nature of the soly- 
ent does not have any influence. The precipitation ts 
prevented by adding ammonia or suiphureted hydro 
gen to the solution, and strong sunlight has then no 
effect. In Mr. Rankin’s opinion, there is a state of 
equilibrium between the two forms of sulphur, one 
being more stable in the light and the other in the 
dark.—Knowledge and Scientific News. 

—— ee ee oe —— ne 
The Current Supplement, 

The Screntivic AmeRICAN SvuprrLemMenr, No 
contains an unusual number of varied and interesting 
value are an article on the 
Okapi and a paper by Prof. Alexander Agassiz on the 
“Progress of Zoology.” Dr. Allerton §& 
brilliant investigation of the corrosion of tron 
resulted in his that electrolytical action is 
the real cause of iron rust, is concluded, J. H. Morri 
son's development of the 
armored war vessel is continued. “The Rise of Man” 
is the title of an interesting book review which gives 
not a little information on the descent of man. i. M 
Angell writes on some curious hybrid tomatoes that 
imitate fruits. Henry Clay Weeks 
extermination work in Massachusetts To the roil 
of long and important tunnels the 
added last year. Although its construction was based 
upon what is known as the English system of tunnel 
building, yet it presents many features of novelty and 
interest, especially with regard to rapidity of 
tion. Paul T. Warner writes on the modern 
motive and discusses the various types at 


1653, 


articles. Of zoological 


Cushman’s 
which 
discevery 


excellent treatise on the 


reviews mosqrtito 


Karawanken was 


execu 
10CO- 


present in 


use. 


The railroad ticket tax imposed a year ago by the 
German Empire was estimated to produce about 24, 
000,000 marks the first year. The Secretary of the 
Treasury recently announced that the prospect is that 
only about 12,000,000 marks will be realized by it 
The diversion of travel from the higher to the lower 
classes has been greater than was estimated. 
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THE ERECTION OF THE 612-FOOT ments, The lighting of the 
SINGER BUILDING. building alone calls for 15,000 
Now hat the Singer office Wy, | incandescent lamps. There will 
“1A , neat ’ ; al be sixteen elevators in the main 
ee “ ' 1 rm . a * 3 building, and four in the tower 
has been carried evond the . \ From the viewpoint of the 
0-foot te ot tt eall ipen } engineer, the most interesting 
dot on m feature is the means adopted 
sels with far 1 e dramatic for resisting the great wind 
effect tha ; le in the pressure. During the summer 
ma which have thunder storms which burst 
, It over Manhattan with cyclonic i 
" ind a com fury from New Jersey, and dur 
plicates k to ct on a foun ing the equinoctial and winter i 
dation only 6 feet square, a gales, the wind will sometimes i 
build } j i reach a velocity of from 50 to 
head t } heave 70 miles an hour; and, of 
ward f, free course, it became necessary to 
from trer ibsolutely se give particular attention to the 
cul uxain } fleres hurri question of the stability of a 
canes that can blow upon it. It tower over 600 feet in height 
t nple matter so far as the when exposed to the shock and 
erection of 2 60 ot offi thrust of such winds. Not only 
ow i in I does the wind pressure tend to 
addition of to stor but overturn such a tower bodily 
it becom on d when we upon its base, but it induces 
ear in mind that each su enormous bending stresses with- 
cessive 7 alls for a propor in the framing of the building. 
tionate thickenir ind stiffening It was realized that the most 
of the ipporting columns below desirable method of stiffening 
to support the ever-growing the tower was to run a con tL 
weight, and by adding to the tinuous system of diagonal 
enormous wind strains calls for bracing from top to _ bottom, i 
et more idditional metal to giving to it the true triangu 
‘ t ther lated truss form. From an en- 
The tower fiself form the gineering standpoint, the best 
mi king feature of «an way to do this would have been 
elaborate reconstruction of the to run the diagonal ties and 
old Singer buildin; which 1 struts continuously from side to 
located at the corner of Liberty side of the building; but this 
Street and Broadway An addi would have interfered seriously 
frontage of 76 feet with the proper size and spac- 
has been built on ing of the windows. The prob- - 
the northern side of the c'd lem was solved in a way which 
building, and the great tower! gives ample strength to the 
rises above this addition. with tower, and at the same time 
its front standing about 15 feet affords opportunity for excellent 
back from the Broadway build architectural treatment As 
ing iinme The original building will be seen from our large 
is being raised five stories. so photograph, in each side of the i 
as to match the fourteen-story tower there are six lines of col- 
height of the new addition umns, forming five panels. It 
| The completed tower will ex was decided to run continuous 
4 tend twenty-eieht stories above bracing throughout the whole 
: this. and itl contain forty-two height of the corner panels, and 
: tories in all to extend this bracing inwardly 
+ Both the main building and at the corners for the depth of 
; the tower are finished in red one panel. Also continuous 
3 brick with light buff stone fac bracing was run throughout the 
: ing ind it must be admitted full height of the tower around 
§ that the treatment of this diffi the center elevator well. The 
. eult architectural problem has whole tower, as far as its wind 
, been most successfully carried bracing is concerned, may be 
i through by the architect, M1 considered as made up of four 
af Mrnest Flags T design of corner towers, each 12 feet 
; the -structural estes work was square in plan, and a central 
7 worked out by Mr. O. F. Simech tower inclosing the elevator 
4; as chief engineer. to whom we well. As will be seen by refer- } 
£ : ind d I ourtesies in ence to our engravings, this ar- t 
f the preparation of the present rangement provides an open 
‘ article space 36 feet in width down the 
i The leading particulars of the center of each face of the build- 
j building are ’ follow The ing which is entirely free from 
te , , diagonal bracing. These spaces 
- ywer is f fe quare, and ex . 
j tends in height €12 feet from are occupied by large bays filled 
; the sidewalk to t} base of the in with glass, while the corner 
f flagstaff The distance from the towers are lighted by single 
basement to the top of the flag windows, which are so disposed 
by staff is 742 feet There are that they are evenly spaced in 
i forty-two cffice floor and in a vertical direction, and are not 
y luding ti cupol ind lookout in any way interfered with by 
{ thers are fo nine distinct the wind bracing. 
: store The weight of the Now, although this elaborate 
i ower alone is 18.265 tons In system of bracing, coupled with 
the entire building there are 9% the resistance afforded by the 
1cres of floor space, a large pro masonry walls of the tower, is 
portion of which is in the tower sufficient to resist all bending 
itself, which will contain six stresses, so great is the height 
teon offi on each floor, all of and so large the area of the 
hem liehted from the outside building, that precautions had 
| timated that when the to be taken to prevent the wind 
fully occupied, it ward columns of the wind 
il accommodate about 6,000 trusses from lifting from their | 
peopl For a ! of this foundations. The total uplift 
provide on certain columns amounts, 
quit n cfensi ineering under the most severe condi- 
plant In th t use this tions, to as high as 470 tons. 
eee See ee Se The T rejecting © is 600 Feet Above Street Level. Note the To provide against this, the col- 
uk, Diinamne ‘ a aggeten ne Top of the Projecting Columns is i) ee . ve Stre euene ete Gnateiel Gown to the 
te. seatede: Kqebtediahh ateom Wind Bracing in the Side Panels, caissons, the margin of safety 
pumps, besides eir compressors against lifting being never less 
electric pumps, and other ele- THE ERECTION OF A 612-FOOT BUILDING IN NEW YORK. ne EE ) 
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ficures for the loading on a single 
one of the columns will be of de- 
ided interest The total dead load 
: foot, when the tower is fully 
occupied, will be 289.2 tons, this 
amount representing the weight of 
the steelwork and masonry. To this 
is added 60 per cent of the maxi- 
mum live load, which reaches at the 
foot of the column in question a 
total of 131.6 tons, thus making a 
total dead and live load of 420.8 
tons The downward pressure on 
the foot of the leeward column due 
the wind pressure is 758.8 tons, 


te 
which added to 420.8 tons gives a 
total load on the column of 1,179.6 
tons. In the whole tower the great- 
est combined load on a single col- 
umn, when the building is completed 
and fully loaded and subject to 
heavy wind pressure, will be 1,585 
tons 

When once the steelwork of the 
tower was clear of the roof of the 
main building, the structure began 
to go up with great rapidity Tr 
lifting of the steel columns and 


girders is done by means of a large 
derrick, the mast of which is placed 
centrally upon the topmost floor of 
the building, and guyed down with 
steel ropes to the tops of the out- 
side posts. The swinging boom has 
sufficient reach to extend well clear 
of the sides of the tower and pick 
up the structural steel, either direct 
from the trucks on Broadway, 500 
feet below, or from one of the in- 
termediate platforms, to which it 
has already been lifted After a 
sufficient amount of steel has been 
taken up for the erection of another 
two or three _ stories the derrick 
picks up the various members, and 
swings them into position, where 
they are first bolted by the erection 
gangs, and then riveted by the riv- 
eting gangs. Our front-page engrav 
ing, taken at the 500-foot level, 


shows a couple of the erecting gang 


making preparations at the top of 


one of the columns to receive the 
next length above it, which will be 
lowered between the two cover 
plates and temporarily bolted to 
them. After the columns are erected 
the beams are swung into place and 
bolted up, and then the riveting 
gangs rapidly rivet up the work, be- 
ing followed by other gangs, who 
put in the terra-cotta flooring. In 
the present case, one of the chief 
difficulties is to find storage room 
for the vast amount of material 
which must be on hand in order <o 
keep the work steadily progressing 
The material is stored on the 
various floors as fast as they have 
been filled in with terra cotta, and 
is subsequently built in position as 
required 

The view from the 500-foot level 
is superbly beautiful and full of 
varied interest Certainly, it could 
not be matched in any city of the 
world. Lower New York, flanked by 
the East and Hudson Rivers, appears 
blocked out with the distinctness 
and regularity of a map, and the 
foreshortening of the nearer office 
buildings is so pronounced, that 
even the 300-foot structures look in- 
significant as viewed from a point 
200 feet above their own roof line. 
The great altitude enables the eye 
to trace the outlying suburbs of 
New York in surprising detail. 

When the building has been car- 
ried to its full height, and the top 
most observation platform is avail- 
able, the horizon will be even 
more extended, and the map-like de- 
tail of New York, as spread out 
below, even more pronounced 

oe — 

The first railroad in Morocco was 
epened some months ago. It was 
built by a German company to haul 
Stone from a quarry to tide water, 
and is only about one and one- 
quarter miles long. 
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Working on a Corner Post of the Tower at the 450-Foot Level. 

















Adjusting the Derrick at Topmost Floor for Hoisting New Steelwork. 

















View Looking Down Upon the Realty Building (330 Feet High) with 
Broadway Showing to the Left. 


THE ERECTION OF A 612-FOOT BUTLDING IN NEW YORK. 


169 


New Raltlway in Asia Mier. 

A railroad project of great inter- 
est is the proposed Bagdad railway 
which Germany expects to carry out, 
The promoters of the scheme desire 
to give direct connection between 
Hamburg and Berlin, by way of 
Budapest and Constantinople, with 
Konieh, Bagdad, and Basra, thus 
reaching the western end of the Pei 
sian Gulf. The Kaiser is backing 
up the scheme, and the Sultan Abdul 


Hamid is warmly in favor of the 
new railroad, as natural will d 
much to develop the resources of 


Asia Minor. Germany has aiready 
secured a concession from the Turk- 
ish government which will secure 
her immense advantages, for the 
railroad running through Asia Minor 
is no less than 1,700 miles long, and 
the concession inciudes a tract of 
land twelve miles in width on each 
side of the railroad line, including 
minerai rights. The construction of 
the road has been already com 
menced, and the section from Koniech 
to Eregli in the Taurus region is 
now constructed. This section is 120 
miles long, and it is proposed to 
build several other sections in ths 
same region, probably three, of the 
same length. Where the line paases 
across the Taurus mountains it will 
be difficult to build, and will require 
a considerable amount of engineering 
work. 

It is stated that the German 
engineer Siegesmund Schneider has 
worked out the plans for a bridge 
over the Bosphorus which have the 
Kaiser's approval, The Turkish gov 
ernment is doing everything possibie 
to have the project carried out, and 
there will be practically an alliance 
between the two countries which 
may be far-reaching. Germany by 
this means will extend and confirm 
the commercial supremacy which she 
has been gradually acquiring in 
Turkey What is desired especially 
is to develop the great mineral and 
agricultural resources of this wide 
region. Considering the future of 
the cotton supply of Mesopctamia 
alone, this would give Germaty a 
vast advantage in securing an inde 
pendent source and thus being free 
from the obligation te take supply 
from America, There are ftmmenee 
mineral riches to be developed, and 
one of the most important is the 
petroleum fields in the region of 
Babylon and the Tigris and Bn-. 
phrates valley It is said that their 
value is many times that of the 
Baku oil fields. As regards the rais 
ing of wheat, this can be carried out 
on a vast scale in Syria, Anatolia, 
and Mesopotamia, and in the future 
these regions can be counted on fer 
a supply which may equa) that of 
Russia. Experts are now investiga! 
ing the coal seams at Eregti, the 
present limit of the road, and the re 
sults are encouraging An impo 
tant point is the rights which are 
given by the concession for making 
use of water power along the pres 
ent tract, and electric plants can be 
operated in this way so as to pro 
vide current for different localities 
on the railroad line Privileges are 
also granted for navigation on the 
Tigris and the Euphrates, and this 
may lead to the construction of 
quays at Bagdad and Baera and also 
at various points on the Persian 
Gulf. Germany will also be able to 
make connection with British india 
and establish commercial relation: 
on a large scale with that country 

ee 

According to Power, gas gener 
ated in a producer, without the use 
of steam, has a thermal value of 
about 70 British thermal units per 
cubic foot. By using steam with the 
air admitted to the fire, the producer 
gas generated will have a thermal 
value of from 135 to 140 British ther- 
mal units per cubic foot, 
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LOCOMOTIVES OF THE PENNSYLVANIA 
RAILROAD 


‘ : yiew af rt nit 


ELECTRIC 
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they had had a 


they 


glad 
What 


stated 


lise the fact as they were 


the effect of had said 
On 


called on an 


laugh ove! 
my 
old 
hand 


got 


that the tri wa as 
Angele the 
had 


recalling certain 


retore I 


urn to Lo 


entleman they mentioned as having had a 


and by incidents to him 


im to recount the hoax 
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the 
story 


him of the find. The joker kept his secret, and 
fame of the skull spread. Gradually both the 
came into the possession of a cer- 
When State 
that part of the 
acquainted with the find, and 
secured the valued treasure. He, after investigation of 

the place of finding and the nature of rock 
the and proclaimed 
skull of a the 


and the cranium 


Jones, of Camp. 
Whitney 


made 


tain Dr Murphy's 


Geologist came through 


State, he was 


credence to tale, 


the 


gave 


the finding of man of 











Pliocene period. 

It remained for a poet, Bret Harte, to hit 
humorous suggest 
that of a Digger 
however, 


truth—in a poem 
the skull 
Scientists the world over, 
assured that the 
known was that of this creature of the 
Pliocene era Only Prof. Le Conte, of the 
State University, was dubious, and his scru- 
ples feeling that there 
never had been definite proof that the skull 
He, however, 
him, 
Mean- 
men 


at the 
ing that 
Indian 

felt 
now 


was 


oldest human remain 


were based on a 
had been found where stated. 


described what facts were known to 
and let the 
the Smithsonian 
to take samples of the earth 
face at Angels Camp, and at different depths 
in that shaft. 
skull, 


This they 


remain 
Institution sent 


question open. 
while 
from the sur- 
The wiseacres also inspected 
found some earth inside it. 
to analyze, but no one 
knows what their tests proved. Possibly they 
that there stratum of the 
to-day down in of the 
ponderous 


and 


the 


took away 


was a 
the 
Statement so 


learned 
earth of bowels 
Pliocene strata, a 
that they felt it 

But 


made 


to make it 
the 


would not do 


public whatever was found, tests 


not known 

“From time to time one has heard doubts 
the skull. The old men of 
locality have long known the 
who would ask 


were 


expressed about 
the 
truth, and 


camp 
told it 
It is one thing, however, to pro- 
and have it taken up by 


to anyone 


and listen, 





claim a discovery, 
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5 Widespread Scientific Hoax, 


will dou 


overthrow i 


INTERIOR OF THE NEW TEST ELECTRIC LOCOMOTIVE OF THE as 


ner in 


Scribner 


PENNSYLVANIA RAILROAD. 


mining 
Scrib 


the old 


had been placed by 


Hi tor was a typical one of 


The skull, he said 


Matson’s mine at Angels Camp, to fool Matson 
work 
shaft 


bottom 


man Matson was a blacksmith, who, when 


dig a bit deeper down in hi 
dug into the 
hid the skull 


Matson, as per the plotter’s plan 


dull, would 


therefore debris at the 


if the mine, and where Matson’'s pick 


ist strike it went 
low! the shaft 


ind the first 


very shortly after, struck into the 


irtl thing his pick brought up was the 


kull 


Of course Matson astonished The skull, he 


was 


the and quite another to get a denial 
widely When I discovered the 
Scribner had been dead several years, 
in New York State. At the 
I was told, they pronounced quite 


press, 
spread, 
facts, 
and at rest back 
time of his funeral 
an oration upon his career at Angels Camp, when again 
told, and his sister has written me that 
long time knew the truth the 
told the facts to a reporter of the Los 
to the de- 


the story was 


she too for a about 
skull I 


Angeles 


first 
Times, but history seems to stick 
I visited Angels Camp for the last time in the 
eighties Near the foot of the there then 
still an Indian burial place (there having been an In- 


and skulls could readily be ob- 


lusion 


camp was 


dian village nearby) 
tained 

“As there are pictures of it in the 
reports of the Smithson- 
ian Institution, and from 


these it is evident that the 


skull 


to the 











Digger, and 
died of 
crash- 


Indian was a 
that he had 
lence, having 
ed on the head by a heavy 


vio- 
been 


wise as 
the 
head far back, so that it is 


bludgeon, in such 


to cause him to throw 


on a level with the spine, 
a bit of the backbone still 
remaining.” 
=o) 0 

The of crude 
and refinery products from 
Port Arthur and Sabine 
amounted to 10,744,710 
barrels in 1906, compared 
10,482,797 


movement 


with barrels in 
indicating an in 


261,913 


1905. 
crease of barrels 
Crude constituted 6,223,628 
barrels of the total, refin- 
products 4,521,082 bar- 
Of the crude 3,481,940 
barrels went from Port Ar- 
and 1,118,513 
Sabine. of 

3,402,569 barrels 
from Port Arthur 


ery 


rels, 


barrels 
other 


thur 
from 
grades 
went 








ONE OF THE NEW 1,400-HORSE-POWER DIRECT-CURRENT ELECTRIC LOCOMOTIVES INTENDED FOR USE IN 


and amon 


\ the of how the 


Mhe how 


ittempted 


iend of his 


now knew 


to 
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tl 


Scribner's 


THE EAST AND NORTH RIVER TUNNEL SERVICE, 


not have grown there, nor could it 


the 
number of 


aw at once, could 


vave fallen thers Matson, by way, was really an 


ntelligent man, one of a great men who 


here to pile,’ and then quit 
He the 
skull, took it to 


Scribner, 


their 
ible 
the 


lad come out make 


e country a oon as po recognized 


ossible value to science of and 


partner, who took it to telling 


4,521,082 barrels from 
The _ total 
movement of crude as com 
1905 shows a 
372,078 


and 
Sabine. port 
pared with 
barrels 
1906, com- 


decrease of 
in 1906. The of other grades in 


pared with 1905, shows an increase of 633,991 barrels 


movement 


oe eG 

The radium mines at Joachimsthal, in Austria, recent- 
ly supplied the Vienna Academy of Science with ten 
tons of uranium ore, and this has yielded $250,000 
worth of radium. 
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MOVING THE MONTAUK THEATER. 

A task of “house moving” on a colossal scale is just 

now being carried on, with every 


appearance of suc- 


in the neighborhood of De Kalb and Flatbush 

Avel B1 ‘lyn. When it is stated that the weight 
the building is several thousand tens, and that it 
has to be moved back some 50 feet from one street, 


slewed around, and moved another 65 feet to another 
treet, and this without causing an 


n the massive brick s, it will be 


ement or the 


lightest crack 
understood just how formidable and de ate a job 
The old Montauk Theater, whi 3 feet 


by 45 feet 


this is 


in length across its greatest widt has 


tood for many years with its facade on Fulton Street 


Recently the city decided to construct an extension of 


mush Avenue; and since the new street line cut 
diagonally through the center of the building, the thea 
er was purchased by the city, who subsequent) old it 
to private purchasers, who decided that there were yet 


many years of useful life in this fine old theat 
made arrangements to shift it bodily to a new e, 0 
that portion of the bloek which would be left after the 
Flatbush Avenue extension had been cut through 
The theater is built entirely of brick. The walls are 
2 feet 6 inches in thickness at the base, and 65 feet in 
height around the auditorium, and 95 feet high around 
the stage. The building is rendered particularly heavy 
by the fact that it is of fireproof construction, with a 
rick arch roof and galleries, and other details of con 


truction of unusual weight By reference to the a 


old and new 
Briefly 


companying diagram, the positions of the 


theater will be made plain stated, the task 


bodily 47 feet 


consisted in moving the theater back 
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Diagram Showing the Old and New Positions « 
the Montauk Theater. 


rred largely from the piers to these 
and so distributed to the crib work. 

The first 
the base of the theater walls, spaced 3 feet center to 


and introduce through each hole two 15-inch I- 


load was transf¢ 
timbers 
task was to cut a series of holes through 


center, 








Montauk Theater Cut From its Foundations, and Being Moved on Steel Rollers to Its New Foundations. 


from De Kalb Avenue, slewing it around through an 
angle of 85 degrees, and then moving it forward be- 
tween 60 and 70 feet until it fronted on Hudson 
A venue 


The first step taken by the contractors, Iversen & 


Gustavsen, in moving this vast shell of a building, 
which has no interior division walls to bind the outer 
walls together, was to provide a system of struts and 
tie-rods which would serve to keep the whole struc- 


ture in true vertical position and prevent distortion of 


! kind, either in a vertical or horizontal plane. 
I efore, the floor of the auditorium was cut away, 
ind horizontal lines of 12-inch by 12-inch timber 
truts were run across the building at the level of the 
floor, and heavy 114-inch tie-rods provided with turn- 
buckles were carried through the walls, in the line of 
the timbe truts, and attached to large wooden beams 
on the outside of the walls By driving wedges be- 


tween the abuiting ends of the 12-inch by 12-inch 


struts and sere turnbuckles on the tie- 


held in 


ng up the 
rods, the ills were their exact re 
the auditorium floor. Other sets 
across the building at the level 
ticular attention was paid to the 
proscenium arc] vhich is of 35 feet opening and 
panned by a steel girder. The load of the wall above 
ipon two brick piers, formed by 
on either side of the arch. In 
piers of their concentrated load 
and distribute the weight 


securely 
lation at the plans 
of tie-rods we 


of the balcon 


this girder is carried 
. 


thickening the wall 
order to relieve thes« 


more evenly upon the sup- 
porting crib work below, ten 12-inch by 12-inch vertical 
timber posts were placed across the opening, extending 
upon 
12-inch by 14-inch timbers laid upon the crib work be 
neath it. By wedging these vertical supports, the arch 


frem the under side of the arch to a bearing 


17% 


beams. At their ends these I-beams rested upon two 
yarallel lines of crib work, one on each side of each 
} , 


wall. The crib work was built up as follows: Upon 
the ground were first laid 12-inch by 12-inch timbers in 
courses of varying depth to compensate for the Irregu 


larity of the ground, and upon these were laid parallel 
lines of 60-pound rail, the rails laid in 
groups of four, there being one such 
below each point at which the wall of the buiiding was 
pierced for the supporting I-beams. Immediately be 
low the I-beams which supported the 
dinal Hnes of 15-inch I-beams were laid in pairs pare 
lel with the walls, and between the bottem of these 
last-named beams and the top of the steel rails, 


steel being 


group directiy 


longitu 


walls 


were 
introduced the nests of 2-inch turned-steel rollers 
which the building was to make its journey 
step was to provide an abutment for the 
jacks to bed against, whea the actual meving of the 
building took place. For this purpose, 12-inch by i2 
inch timbers were laid parallel with the De Kalb 
Avenue wall of the building, and anchored by chains to 


nped 
The next 


borizonta!l 


the supporting crib work below the building. Twenty- 
five jacks manned by twenty-five men were then placed 
between the 12-inch 
15-inch I-beams 


at regular intervals abutment 
timbers and the longitudinal 
on the outer wall and five on the inner wall 
of the building between the needle-beam supports hav 
ing been cut away, and the building slightly 
1,200 jacks, everything was 


twents 
The wall 


raised on 


now ready for the hori 


zontal moving. The screwing up of the jac as done 
by signal, each man taking a half turn when the whi 
tle sounded. The work proceeded without any hitch, 
and in the course of a week the huge mass had been 
moved back 47 feet from De Kalb Avenue 

In slewing the building around, a center will be 
taken within the building, and the turned-steel rollers 
will be laid radially 


be applied tangentially at the corners of the 


from this center. The jacks wil! 
support 
ing framework, and the huge mass will rotate exactly 
as does a bridge on its turntable. When it has been 
turned through 85 degrees, it wil! be pushed forward un 
til the wall which fronted on De Kalb Avenue is fron‘ 
ing on Hudson Avenue. Here it will be lowered upena 


built in place 


new foundation which has been already 


s+ O+1e = > 


In the books in use in English grammar 


schools about a quarter of a 


history 


century ago, the pupils 


wars—normal 


were led down centuries of kings or of 
took 


English history in those days cognizance of 


little else 
of George IIIL., of 
Bubble.” This 
England 


until in due course they reached the reign 


happy memory, and the “South Sea 


curious name is given to a_ period 


when went speculation mad, and people 


ruined themselves by financing the most here-brained 


schemes To return to the history book As an 


example of the fantastic ideas to which people were 


willing to subscribe two are quoted—a plan for 


importing live jackasses from Spain to improve the 


quality of the domestic breed,” and one for “casting 


sawdust into perfect boards without knots or flaws.” 


More than a century ago these ideas commanded 
capital, and thirty years ago they were quoted as 
wildly fantastic.e« But many Spanish asses have been 


imported to the United States—though not exactly to 


“improve the local breed’’—and the idea of using saw 


dust has long been turned to practical use 




















View Inside Theater, Showing the Crib Work, the Tie Reds, and the Vertical Posts for Bracing the 
Proscenium Arch, 


MOVING THE MONTAUK THEATER. 





| 


man ne a 


SLT 


- PSE a8 ta sh? 5 SLT 


ES Fe 


se) aE SS e acy 


pert 


— 





ay 








Trnava 


Sebi ent a eg AR ep A eat, 





> 


oie 


! 


~ 


THE LAUNCH OF THE CAISSONS RECENTLY BUILT AT 


THE NORFOLK NAVY YARD. 


RY &. ©. MAMNER, 7H... ASSISTANT NAVAL OCONSTRUOCTO 
The caissons recently completed for the 
at Charleston, 8. C., and Norfolk, Va., differ 


drvdocks 


from the 


*, N 
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have been as difficult as to build ways for an end-on 


launching 
The ground ways 
carried out over the sea wall for a distance of about 


13 feet, and the height of the sea wall above the 


which were temporary, were 
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angle of nearly 90 deg., i. e., that the side of the cais- 
son would strike almost flat. To protect the side plat 
ing, which was 20-pound plating, there were nailed 
along the side white oak planks 6 inches by 12 inches, 
spaced about one foot apart. The accompanying pic- 
































The Launeh. 
old hipshaped caissons in several par 
ticular 

A ection of the caisson built in 1892 


for the stene dock at the Norfolk navy 


yard, which is the general type of caisson 
now in use in nearl ull dock is ¢ ntial 
1, and built up from the keel 
! lates leaving tank in 

de fe - 

The new caisson, a hown ection 
onsists of a box with parallel sides taper 
i ward the ends, and a flat bottom 
under whicl ojects a deep fin keel, which 
is stiffened on wl ide by I beams, and 
iso by tle rods fitted with turnbuckles 

onnes he bottom of the keel to 
the oute ! the overhang of the box 
The plating of the keel is 30 and 40 pound 
plate, and of tl upper body 20 and 17! 


pound plate material throughout be 








On the Ways. 


tures show the caisson before, during, and 
after launching; the one showing her taking 
the water gives a good idea of the tilting 
effect of the ground ways. 
- + oe — 
THE COLD STORAGE OF FURS, 
It is reasonable to suppose that any set 





of conditions under which furs naturally 
thrive, would if successfully reproduced of- 
fer the best means for preserving them 
That is the principle adopted for the mod- 
ern storage of furs as exemplified by the 
dry-air cold storage method. 

Furs are finest, glossiest, thickest, and 
best in the coldest climates. The most valu- 
able pelts come from the Arctic or sub-Ar« 
tic regions, and hence, to retain their nat- 
ural brilliance, they should be kept, as far 








After the Launch. 


THE LAUNCH OF THE CAISSONS RECENTLY BUILT AT 
THE NORFOLK NAVY YARD, 


level of the water was about 7 feet. The ground 
wa were not secured to the ground, and when 
the caisson reached the edge of the wall, the inner 
end of the ground ways rose, tilting the caisson. 
The caisson itself was carried on a cradle resting on 
six sliding ways; this cradle was weighted so as to 
sink clear of the caisson, as were also the outboard 
ends of the ground ways. 

rom tests made on a model in the tank, it was 
expected that the caisson would strike the water at an 


as possible, during their summer period of 
rest, in a temperature equivalent to that 
of their native land. Where such conditions 
prevail, the natural oils of the skins are 
preserved, instead of drying out in the sum- 
Again, in cold 
moths is absolutely prevented. 


mer heat of the average storehouse. 
storage damage by 
Freezing benumbs the larve and renders them harm 
less for the time being. Preliminary precautions are 
of course taken thoroughly toe clean the furs before 
storing them. It was with these facts in view that 
the new fur storage plant was planned. Existing 
plants were carefully studied and the shortcomings 
they developed were avoided. 
The plant occupies a space 80 x 120 feet, extending 
from the eleventh to the 
thirteenth floors of the 





One 1isson is provided with ten 24-inch 
gate valves, and the other with twelve 22 
inch gate valve for flooding the dock; these valves 
are both hand and electrically operated, each valve 
being operated by a small induction motor, the induc 
tion motors being operated from a common starting 
panel For pumping out the ballast tanks a centri 

igal pump with 15-inch suction is provided is 
pump is also driven by an induction motor 

The dimensk of these caisson ire approximatel 
Leneth,. 114 feet beam. 20 feet dapth at center 12 
feet: draft, light 6 feet; draft with ballast tanks 
filled 6 6feet displace 
ment 1.050 tons 

bésides the departure 


from the conventional ship 
form of floating caisson, 
the most interesting fea- 
ture wes the peculiar 
means of launching. There 
wae available at the Nor 
folk navy yard the old 
launching slip used for the 
Raleigh.” In 


however, 


Texas” and 
order to use thie, 
it would have been neces 
sary to exiend the ground 
ways te a great distance 
into the stream, on ac 
count of the great draft of 
the caissons in the launch- 
ing condition, which was 


23 feet 7 inches This was 


objectionable, not only on 
account of the cost invoiv 
ed, but because it would 
nave interfered with navi 
gation in the narrow chan 
nel opposite the ard It 
wa consequently deter- 


mined to launch the cais 





son breadai 
method i egularl m 
: 


noyea on the 


Great Lak« 


but there the ground way 








Wanamaker building. The 
walls, which are 24 inches 
thick, are 
cork and 
terials and absolutely ex- 
clude the heat of the out- 


composed of 
fireproof ma; 


side air. Entering the 
storage vault 
series of air-locks which 


through a 
are protected by doors 
built on the principle of 
those used on_ refriger- 
ators, the observer is 
struck by its whiteness, 
airiness and lightness. 

No wood is used in the 
floors, walls, or ceilings, 
concrete and steel being 
the only materials. The 
floors of the upper tiers 
of the vault are formed of 
iron gratings, like those in 
the engine room of an 
ocean liner, All the iron 
cross-pieces from which 
the hangers for the gar 
ments are attached are re 
movable and can be ar 
ranged to suit the num 
ber and length of the a! 
ticles to be stored. 

The ground floor of the 
vault is equipped with 
about 4,000 spindles pro- 








ar earried out far enough 
for the hip to become 
water-borne before leay 
ing the way Te have 


built such way would 


SCENE IN A COLD STORAGE ROOM FOR THE PRESERVATION OF FURS. 


jecting horizontally from 
uprights, giving storage 
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room to nearly 8,000 muffs or the various pieces com- 
posing fur sets. On the floor of the open court in the 
center are platforms for the storing of mounted animal 
and a remarkably fine collection of wild beasts 
The three upper tiers have 
provisions upward of 50,000 fur coats, 
wraps, lap-robes, etc. Sprinklers arranged on the 
dry-pipe system afford protection in case of fire. 

The of refrigeration represents the very 
latest in the art. No brine pipes enter the vault, thus 
avoiding the danger of damp, mildew, or a down- 
right soaking with salt water, all fatal to a fine gar- 
ment. A powerful ice machine, producing in cold the 
equivalent of 100 tons of ice daily, is located in the 
sub-basement of the building. This cools the brine to 
a temperature of 8 deg. above zero, and after the brine 
is pumped to the thirteenth floor it passes through a 


rug 
convened there. 
storing 


are now 


for 


system 


coil containing several thousand feet of iron pipe, 
where a powerful blower drives a steady current of 
fresh air over it. The extreme cold freezes all the 
dampness out of the air, which then enters the cold 
storas vault through openings in the roof, whence it 
circulates slowly through the whole room and is drawn 
off by outlets through the floor of the vault. 


The air thus deprived of much of its cold is led back 
to the cold-pipe chamber, where it is again reduced to 
the proper temperature and starts on its journey once 
more. This constant circulation of cold, dustless, dry 
air maintains a temperature of 20 to 30 deg. above zero 
in the storage vault. Of equal interest to the customer 
is the manner in which the articles are identified and 
withdrawn when When furs are brought in 
for storage ali pieces in each lot are tagged with the 
same number. A receipt is filled out in triplicate 
with the owner’s name and address, date, valuation 


wanted. 


~ and description of the articles. 


Scientific American 


One copy is sent to 
the customer and the other two are filed. 





Insects That Destroy Metal, 

The astonishing fact that in the Vienna mint the 
leaden walls of a reservoir containing sulphuric acid, 
although 43 millimeters, or about 1.7 inches thick, 
were eaten through by an insect; that the leaden gas 
pipe in a café was also damaged in like manner, and 
that also in the sulphuric acid factory in Nussdorf 
the wall of the lead chamber was found to contain 
defects from the same cause, has recently attracted 
attention to the damages done by insects both to wood 
and to metal. Such damages are due to a sort of 
wood wasp, of which there are many sorts in central 
Europe. The largest of these, the black and yellow 
giant wood wasp, resembles the true wasp, which is 
so feared by reason of its sting; but close observa- 
tion shows it to be very different. Its breast and 
belly are joined by a wide connecting piece, whereas 
in the case of the real wasp the “waist” is proverbially 
small. On the under side of the elongated belly, the 
female has a very hard boring device, about 19 milli- 
meters (% inch) long, black and fluted, and which 
lies in its sheath. Ordinarily this borer is directed 
backward; but when in use it is turned about its 
base, so as to make a considerable angle with the axis 
of the body, and is used like a rat-tail file until it 
makes a hole about 18 millimeters (0.7 inch) deep in 
the wood which it usually chooses to perforate. The 
egg which the female lays in the wood develops into a 
eaterpillar-like creature with six short legs, and with- 
out eyes. (What would it do with eyes? About two 
years—during almost its entire life—it lives in the 
wood, in perfect darkness!) With its sharp, hard jaws 
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it bites in the trunk of the tree tubular channels, 
which increase in diameter as it grows larger. It 
swallows the wood which it gnaws off, digesting the 
nutritious portions and discharging the rest in a meal- 


like form. For two years it eats its way forward in 
this manner. In the third year the insect creeps 
out, biting with its jaws through the thin wall 


which separates it from the outer world, leaving the 
home of its childhood to enter upon a short life in 
freedom. 

Should a tree trunk that has been perforated by 
such a wasp, and in which an egg has been iaid, be 
employed when insufficiently seasoned for building 
purposes, it may happen that some day the insect, 
which has been two years working its way through 
the pie¢e, will suddenly appear in the building. 

If a piece of such timber which contains a larva 
is surrounded by a leaden plate, the insect will not 
stop at this, but will bite ,its way through just as 
though it were of wood. 

Almost more wonderful are the performances of the 
doring cricket. Although this is a dwarf compared 
with the wasp, it has been able in Rochelle to gnaw 
through the leaden roof of a building and to make 
holes 14 mm. (0.55 in.) deep and 4 mm, (0.16 in.) in 
diameter in printers’ stereotype piates, despite the 
fact that by reason of the antimony in such plates 
they are much harder than lead. 

ESE Oe et Ee 

There are more coke ovens being erected in the 
Connellsville, Pa., and neighboring regions than have 
ever been known before in the history of the coke 
trade. The number in hand and projected is 7,950, and 
the work on them is only restricted to some extent 
by the difficulty in obtaining labor. 








RECENTLY PATENTED INVENTIONS, 
Pertaining to Apparel, 


GARMENT-HANGER A. M. Taytor, Port 


Ewen, N. Y The object of the inventor is to 
provide a hanger more especially designed for 
the use of ladies, and arranged to conveniently 


and properly support a coat, a skirt, a plural- 


ity of shirt waists and a hat in a very com- 
pact form and without danger of crushing 
or injuring any of the garments, and allow- 


ing convenient removal or replacing of any 
of the articles 

EYEGLASS ATTACHMENT FOR CAPS 
AND HATS.—J A. BLacKistTon, Piedmont, 
W. Va rhe inventor has devised an atta~h- 
ment by which the glasses may be secured to 
a cap vizor or hat brim, and out of the way 
when not in use, or they may be lowered and 
held in normal vertical position in front of 
the eyes without touching the nose. The 
glasses proper may be easily and quickly de- 
tached when it is desired to use them inde- 


pendently. 
Electrical Devices. 


TROLLEY-WHEEL W. H. Braprt, Schenec- 


free end projecting beyond a lever in position 
for manual access so that it may be pressed 
laterally for unlocking the lever. 
BOTTLE-SEAL.—L. BE. HENDRICKSON, 
Osage City, Kan. This device for use in seal- 
ing bottles is designed to prevent the opening 
of the bottle and dispensing of its contents 
without first breaking the sealing device. The 
invention includes under the term bottle, jugs, 
demijohns, and other containers having necks 
provided with downwardly facing lip or shoul- 


der for engagement by the tongues of the 
locks. 

PIPE-CLOSURE.—A. A. Fisk, Pomona, 
Cal. This improvement pertains to irriga- 
tion pipes, stand pipes, and the like, and its 


object is to provide a closure arranged to per- 
mit of conveniently, quickly, and securely clos- 
ing the end of a pipe, and to allow of open- 
ing the same for making connection with an- 
other pipe whenever it is desired to do so, 
BLOCK.—P. J. Macponatp, Bangor, Me. 
The aim is the provision of a light and easily 
constructed block which will relieve a load of 
jerks and shocks as are incident in 
landing loads with the 
This is accomplished 


sudden 
hoisting, drawing, and 
usual block. 
by forming a yielding connection between the 


hoisting 





tady, N. Y The invention has reference to 
certain improvements in trolley construction, block and the means for suspending or hold- 
whereby there are provided two wheels re ing it in fixed position. 
volving parallel on the same shaft, the ob FIRE SHIELD AND EXTINGUISHER, 
ject being to improve the contact of the wheels] 8. German, Monkton, Md. This invention is 
with the trolley wire to prevent sparking, and| an improvement in apparatus designed espe- 
to increase the life and efficiency of the ap-| cially for the protection of buildings from fire 
paratus and for use in extinguishing the fire. In 
earrying it out the inventor provides in con- 
nection with uprights, shield sections extend- 
Of Enterest to Parmers, ing between the same and preferably made of 
IMPLEMENT.-T. M. Wacker, Brister,' fireproof material and adapted to protect 
\rk. This is an improved tool of a con-| the structure, upon which it may be used, 
struction adapting it as a convenient device! from fire when an adjacent building is burn- 
for many purposes, such for example, a8 &}) ing. 
grubber, cant hook, fence-jack, and post-hole- ENVELOP.—H. C. Murpny, Marengo, Ind. 
digger. It is particularly useful to the farm- Wipidinn of tin aren gees: "4 oe 
MNveiops oO e safety ype are mprovec ry 
ers and others who have constant need of this invention. The object is to provide an 
such a device. envelop for the transmission of valuable mat- 
BRUSH FOR COTTON-GINS.—W. W. RoB-| ter through the mails by express or other- 
INSON, Alexander City, Ala. The brush is in-] wise and having a novel means of sealing 
tended for use in gins or other machines re-| without employing adhesive, and which can- 
quiring a revoluble brush of simple construc-| not be fraudulently opened or tampered with 
tion. The invention resides in a drum oF without detection. 
cylinder, on which devices or sticks carryin?| Cycas LEAF HOLDER.—W. N. Rump, New 
the bristles of the brush are fixed. The cyl- The 


inder is composed principally of sheet metal, 


providing a strong, light and _ well-balanced 
ructure, 


Of General Interest, 


RAZOR I. F. Barney, Valdosta, Ga. In 
practice the implement blade will be made 
very thin and sharp, and can be used either 
in the right or left hand, and reversed, and 
the blade when pushed into the body portion 
will interlock, 7. the spring wings or 
tongue which ma 1 laterally when ad- 
justing into and f engagement with the 
projecting portion of the body. It is especial- 
ly an improvement what are called safety 
razors. : 

HAME-FASTENER.—S. T. Marierre, Buf- 
falo, N. Y. This fastener comprises a slotted 
body having a hame hook at one end, a slid- 


able hame hook projecting from the other end 
of the body, and having a downwardly curved 
shank, a lever provided near its free end with 
a lateral stud and a plate spring secured at 
one end to the shank of the slidable hook and 
provided with a hole to receive the stud, its 


York, N. Y. improvement pertains to 
means for holding leaves, flowers, and the 
like, and more particularly for holding cycas 
leaves in definite position suitable for orna- 
mentation. It admits of general use, but is 
used especially for the decoration and adorn- 
ment of caskets, coffins, graves, and the like. 

HORSE-BOOT.—M. Weiss, New York, N. Y. 
One purpose of the invention is to provide a 
metal boot adapted to be worn over the shoe, 
and means whereby the boot can be quickly and 
conveniently applied when needed and as expe- 
ditiously and readily removed when not needed. 
It will prevent slipping when traveling over 
" exceedingly slippery roads, and will not be 
‘ cumbersome, nor interfere in any manner with 
the motion of the horse. 

SIGHT FOR FIREARMS.—G. B. CranpDALt, 
Cherry Valley, Ontario, Canada. Loose and 
inaccurate adjustment has been the result of 
attempts to secure a rear tang-sight having a 
wind-gage base. This inventor obtains a rear 
wind-gage by use of a sight stem having a 
wind-gage top no more likely to become loose 
and shaky than an ordinary tang-sight. An 
ordinary sight can be finmediately converted 








into a very satisfactory rear wind-gage by the 
simple use of the extra wind-gage stem. It 
does away with the high and cumbersome 
front wind-gage sight and places a wind-gage 
at the rear, which all who use an arm, prefer. 


Hardware, 
CAN-OPENER.—J. Copvintin, Bella Bella, 
British Columbia, Canada. A shank member 


has rigidly fixed to it at its outer end a steel 
plate having means to puncture the can center 
with a slidable blade on the member adapted 
to co-operate with the puncturing means in 
cutting out the top of a round can. In 
nection with the blade is a guiding means to 
keep the blade at proper distance from the 
center. The plate at the end of the chank, in 
addition to the puncturing means, carries a 
cutting blade for opening square or irregular 
cans and a slot for engaging a removable 
strip as placed on some cans to provide means 
for their opening. 


con- 





Railways and Their Accessories, 
RAILWAY-TIB.—M. A. 
Cuba. In this case 


Guynn, Habana, 
the invention pertains to 
metallic railway ties, and is designed to pro- 
vide means adapted to be readily connected 
with railway ties and to hold said rails firmly 
in position. It is also designed to provide 
means for cushioning the rails and enabling 
them to be readily detached from the ties and 


be replaced when desired. 
CAR-FENDER.—F. J. McDonnett, New 
Bedford, Mass. The invention refers to car 


fenders such as are adapted to be carried at 
the front of a car to prevent persons from be- 
ing run over. The object is to produce a fen 
der of simple construction which will operate 
efficiently to catch the body on the track and 
move the same rearwardly, at the same time 
tipping downwardly so as to hold the body in 
a place of safety. 





Pertaining to Recreation, 

AMUSEMENT DEVICE.—G. BE. 
Jersey City, N. J. The device 
square board having a flange at its outer edge, 
and a disk with a slightly concave upper face 
at its center. From its center the disk is pro- 
vided with two concentric rows of pins, those 
of one row being staggered in relation to 
those of the other and surrounded by divisions 
alternating in color and of different numerical 
values. The disk has a rail surrounding its 
circumference and a bell in its center, the 
latter having a path leading to it through the 
pins and adapted to be rung by a marble or 
other sphere discharged in a novel manner. 

BASE-BALL-GAME APPARATUS.—A. H. 
HertMann, Columbus, Ohio. By means of the 
apparatus an indoor game of ball is played by 
small. dummy players placed upon a board re- 
presenting a baseball diamond. The object of 
the invention is to provide means whereby the 
game may be played with all the rules of an 
ordinary outdoor game of baseball, and all the 
realistic effects produced. 

PITCHER FOR BASE-BALL-GAME APPAR- 
ATUS.—A. H. Herrmann, Columbus, Ohio. 
This invention relates to improvements in toy 
base-ball game apparatus, and more particu- 
larly to means employed for throwing or pitch- 
ing the ball; this application being a division 
of a prior one, filed by Mr. Heitmann. The ob- 


WILLIAMS, 
comprises a 


ject is to provide means whereby the direction, 
speed, and distance to which the bali is thrown 
may be readily controlled, and whereby the 
greatest possible velocity is secured. 

BATTER FOR BASE-BALL-GAME APPAR- 
ATUS.—A. H. Herrmann, Columbus, Ohfo. 
The invention refers to improvement in appar 
atus for playing an indoor game similar to an 
ordinary game of baseball, and in which small 
dummy players are manipulated upon a base- 
ball diamond board. This application ts a 
division of a prior application fled by Mr. 
Heitmann, its object being to provide a batter 
so constructed that the bat may be ewong itn 
any direction, and In the direction in which the 
ball is batted may be more perfectly controled. 

AMUSEMENT DEVICE.—F. W 
New York, N. Y. The invention relates to im 
provements in amusement devices formerly 
granted to Mr. Thompson, The the 
present invention is to provide a conetrection 
involving a plurality of downwardly inciined 
slide-ways discharging into a common 
way, the slide-ways being preferably 
ous except at a point intermediate their length, 
where they diverge and again converge before 
passing to the common siide-way. 


THOMPSOR, 


object of 


slide 


contigu 


Pertaining to Vehicles, 


TRACE-CLIP.—C. A. GuNzeLMon, Abilene, 
Kan. The invention refers to trace retaining 
devices and its object is to previde a tip 
which is arranged to securely hold the trace 
in place on the end of the whiffle-tree. To an- 
latch the trace, the operator presses certain 
members of the clip to disengage the hooks 


from the whiffle-tree, and swings the clip up- 
wardly and inwardly to disengage it from the 
trace and to allow of slipping the tatter off of 
the now free and unobstructed end of the trees. 
VEHICLE-WHEEL.——-M. G. Bano, New York, 
N. Y. The invention refers to improvements in 
vehicle wheels, or wheels which are particn- 
larly adapted for use in connection with aute- 
mobiles and the like, and primarily to previde 
such wheels with a novel principle of twin 
pneumatic tubes. Mr. Bablo improves in the 
present invention upon the construction shown 
in the patent formerly granted to him, on a 
wheel for light and for heavy service 
VEHICLE.-M. L. Jomnson, 
The invention is an improvement in 
and particularly in the class of two-wheeled 
vehicles. The invention gives the horse a me- 
chanical advantage by compounding the lever 
age of the shaft in making the draft dircet 
from the spring gear and elastic to relieve the 


iil. 


vehicles 


Galena, 





vehicle from the horse motion. 
Designs. 
DESIGN FOR A PLATE.—-M, 3. Mutzana, 
New York, N. Y This ornamenta! design is 


for a round plate in the center of which a 
milkmaid is milking a cow standing In a 
scenery. 

TEREAPOT 


pas- 
ture amid farm 
DESIGN FOR A 
ARTICLE L. Rovguart, New York, N. Y. 
In this ornamental design the pot 
graceful proportions, swelling from the tep and 
then gradually sloping to a short flanged 
base. The body rim on which the lid rests ts 
sex-angled. The handle and spout are plain 
and tasteful in thin lines. 


OR SIMILAR 


stands in 


Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Important Change in Life Insurance!! © | 


HEREAFTER 


The Prudential 


will be on a Non-Participating Basis Exclusively. 


The New Non-Participating Policy 


| Unparalleled in its Attractive Features. 
Lowest Premium Rates. 

Contract Clear and Definite. 

Liberal Cash Loans. 

Non-forfeitable After One Year’s Premium is Paid. 


Automatic Extended Insurance or Automatic 
Premium Loans. 


Cash Surrender Values, both on Premium Paying 
Policies and on Paid-up Policies, 






































Every Rate, Value and Feature in the Policy 
Absolutely Guaranteed. 








Amounts $1,000 to $100,000. 


See a Prudential Agent or WRITE 
NOW to the Home Office for Full Par- 
ticulars of this New Policy and Rates 
at Your Age. 

Address Dept. 121. 











HAS THE 


oy, cionatran’ The Prudential 


Insurance Co. of Ainerica 


Incorporated as a Stock Company by the 
State of New Jersey. 


JOHN F. DRYDEN, Home Office: 
President NEWARK, N. J. 
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SENECA FALLS MPG. CO. | Gun elevating mechanism, Lauber & Kano 
695 Water Street, nenberg on ePedde de cdocdsescoce 864,175 


Seneca Palla, N.Y., U.S.A. Gun, magazine, J. M. Browning ee 864,608 
Guns, fluid brake for recoil, Lauber & ie Throat Sufferers, I will send 


PUD: STO 0 CO One 25 Cent Bottle Free 
Engine and Foot Lathes | cue. “sngic tigger mecianiam tor doubt: Mi Sgt 





barrel, M >), Hogan........ 


Touring Cars, 


MACHINE SHOP OUTFITS. TOOLS AND Hair clipper, W. Biair - a san thant 
SUPPLIES. BEST MATERIALS. BEST Hair pin, B. H. Cook = —e nO aedion to pay — 
WORKMANSHIP CATALOGUE FREE Hammer, magazine, J. Hamilton, Jr and packing ydrozone is a harm- Li . 

; ; imousines and Runabouts 


SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. | Harrow, F. P. Bowman less germicide, indorsed and success- 
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. " a fully used by leading physicians. Not Have proven their HIGH-STANDARD and ABnso- 
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ers, Shapers, and rill Pre sees. Harvester and busker, corn, Harris & Le genuine without my signature on f 
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Harvester, corn, 8 C ‘Anderson. 9 etdeueer . ° . 5 . . - “ec Univ r al a i fi r 9 5 i 
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CLIPPER MF‘ co g 4. G ee Ch d d f th Ecole Centrale d Hi 1 nh 
401 Weat 12sth St.. New York, U.S.A. / Holst, ¢ i GOGO. .cease vc cedndnccene¥* Artes et Manufactures de Paris’’ (France Descriptive catalogue on request \ 
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het tem to ie rt nt | Hotting tn “omving‘parn Wa Devt. V, 63 Prince Street, New York MAmORAL, ROTOR YORE 02 
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‘ Cut full size Noa ER AEG RAT ATOR 2 864,388 miles per hour. No coun- 
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Hookiet Free Hose coupling, R, M. Haley....... 864,299 i\\ mepne-Socged Vistor 
VERDER uFG. CO. Hosiery and making same, R. W ott.... 864,433 ‘ teak gpd ;~ ay me 
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and Fine Castings. similar structurés, means for re setng Victor Automobile ro Co. 113 ou ‘s., St. Louls. Mo. 
r Moran & Doty ° 864,383 
I ocarbon burner, I. F. Zimmerman 864,589 B F. BA Sn. 
Dealers Build It Yourself lee cream freezer, T. J. Fegley - .. 864,682 - 
Wanted b w amateur can build this perfect Histle Ice cream freezer can. T. J. Fegley ... 864,681 - ELEVEN INCH SCREW 
Svevy 1 HP, vertical, 9 cycle ine engine on « foot | ice cream spoon, D. H. Mosteller 864,500 
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simple blue print working drawings. Others | Index, telephone, J. B. Hs = 84, T22 ‘or foot or power as 
are doing it, so ran you. N «ine equals it puroats My burner, J. A. Wiggs, Jr -.» 864,398 Imported or Dom stic wanied. Has power 
y for simplicity, strength and durability, Fille) ink well, J. B. Scozzafava.. . 864,389 VPA cross feed and com- 
) every “7 .—~* to rd ms oy vines on | LnRect trap and tree guard, A. E. Horton,. 864,539 . \S & COMPANY peaee rest. A strictly 
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e : , Hinsky : 864,167 . ~ 4 sk ap fee pee 
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DOLL Deb Ave., &. Louls, U. 8. A. Ww R Beckett 864,599 anes ‘ at 
oo he ” Internal combustion engine, H. G. Wood.. 864,584 B. 5. pAeree co. 
Iron structure, B. B. Kepp...... . 864,557 THE Me a pital — 
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. ; Cie ee “4 79 fall Lamps, Chandeliers, Street a ‘ " “ 
Our Hand Rook on Patents, Trade-Marka, Journal box and lid, ©. G Hawley......... 864,738 tame, Gk 10 Gente Foor tained in SUPPLEMENT No. 1303. = abi ay 
ote, seit free Patents procured through Kineton opes, “7 nt framing device 864.314 a as pe: en mt sale by Munn & Co. and all ne L., tig ” dj 
nal -~* or, “ oy . 4 > o Smoke. 
Munn & Co. receive free notice in the Knitted web, L. N. D. Williams. 864.440 Atmolutely safe THEY SELL AT SIGHT, 
SENTIFIC AMERICAN Knitting machine, circular, Williams & ~ Exclusive terstiery to geod agente, 2 Write for J a 
~y ‘ Swinglehurst sane S64, 496 catalogue and fer ti G E R Marine 
MUNN & co., 361 Broadway, N. ¥. Knitting machines, sinker wheel for cir Chicago Solar Light Co. Deps.a, Chicago 4-C cle E n ines 
Baavcu Orrwse: 635 F St.,Washington, D.C, cular, W. T. Barratt. 864.354 —— y B 
aT one, R. 8. ¢ jalef. aoa ae Nickel plate Skillfully designed and well 
adde . ©. Green 8, 10 H s 5 in. built. Single lever control, com- 
H I Ss Ladder and chair, convertible step, H. 8 , Wizard Repeating ? Ld bining automatic carburettor 
x 864,401 Pat'd ry with spark advance. Develops 
Ladder, extension. L. P. Reimann 864,104 LIQUID PISTOL | wide speed range and reliability 
Lamp adjuster, electric. W. 8. Hawker 864.535 under most trying conditions 
Lamp, incandescent gas, A. Rector ... 864,688 | Win vik the most vicious dog (or | Sizes 3to@ h. p. ‘Send for catalog. 
Has no pumps, no valves. No| Lamp receptacle, H W. Lawrence — )wit 7~ —— et es | CHAS. J. JAGER CO. 
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piving required to supply it with ae ke on Gell: eaimentoeine tb 
water, Always ready for use. Sim-| Lamps, lens fastening for, B. ©. Everett.. 864,413 | — tire _ A Saree ae ce ee eee 281 Franklin, cor. Batterymarch St., 
ples in construction, most efficient | Lantern, BE. ©. Everett. ; 864,415 | loading. Ail dealers, or by mail, Se. Rubber-covered holster, Se. extra Boston, Mass. 
operatic Price will interest you. | Lantern guard, B. C. Byerett.............. 864,414 wens ——_——. —— - 
w.F.« Jo. BARNES ©o., Lantern, tubular, C. L, Betts.......... ..» 864,404 P Parker, Stearns & Co.,226 South St., Dept. G, New York ’ 
tabi inher! Last, hinged, BE. O. Krentler.... . 864.004 
1999 Ruby mv ° Kocktord, ill. | Lawn trimmer, edge, Sahimann & ( ‘ap rhe 864,266 | n = N Ss =a S THE EUREKA CLip 
—— ————wew | Lead pulverizing apparatus, metallic, J. W - | aay The most useful article ever invented 
Balley dp abeccote Oe . 864,445 ' for the purpose. Indispensable to Law- 4 
Pipe Cutting and Threading Machine Level, FW. Powell , sot | Besides making all kinds of PHOTOGRAPHIC Lenses | | for {hg purpote., indlepensable to, Law- ‘ 
For Either Hand or Power Level head, A. C. Young 864,588 RAnusaCtEse to Ofder lenses of every cescription, including ance Companies and business men gen- & 
This machine ts the reguiar hand machine supplied Leveling rod, surveyor’s, J. Oss 864,485 || Steteoscope, surgical instrument, lantern lenses, magnifying erally. Book marker and paper clip @ 
with » power base, pizion, coantershaft, etc., and Linotype machine, J. R. Rogers | mirrors, etc. Write for estimates and samples. We make Does not mutilate the paper. Can be Zz 
: riinary power Liquid dispensing apparatus, E. R. Randall 35 different styles and sizes of used repeatedly. In boxes of 100 for 2c. 
rm Se Liquid dispensing mechanism, W. H. Walter PHOTOGRAPHIC SHUTTERS —— bad of all bouksellers, stationers n 
S eaalls ‘s liquide, intermixer for miscible, Coster & | § and our factory is especially equipped to manufacture fine cipeten, Sammeineeed matt. fre yo 
stalin “ Dike ° ; 864,516 | § small metal articles of all kinds, furnishing the dies if de- ufactured by c ounaiianeed ‘Gs fety 
Litter carrier, gravity, EB. Jordalen . - 864,649 | 9 sired. Estimates on application. Pin Co., Box 11. Bloomfield ° ew = 
. , ee ~ - ° N.S. 
THE CURTIS & CURTIS co. Load binder, GW. eeper...-.c-----c+-+ SO4AT#| | Wollensak Optical Co., 292 Central Ave., Rochester, N. Y. —— 
6 Gerdes St, Bridgepe oom, Branc Scan, 60 Contre St, N. ¥-] Lock hook, R. D. Shawver.............++- 864,701 | 
- —_ nae Lock mechaniam, time, J. C. Mock........ 864,549 7 — “— You — = to — money == 
Loom picker stick motion, R. Taylor...... 864,213 e assistance of our complete 
Tne BARKER MOTOR — Loom, weft replenishing, H. Wyman...... 864,499 LL MATER | AL ’ One pages noe case $10. 
“ THE LIGHT that NEVER 









Looms, thin place detector for, EB. F. Allen 864,352 BUSINESS IS TO MAKE 











has from the first shown Itself to be 34 a 
- - 4 Mai! bag catcher, L. Didier.. “A 864,620 U fails.’’ U.S. Systems approved 
a RL Mail pouch, rural delivery, J. W Altmyer. 864,282 MACHINERY FOR GRINDING by the Board of Underoviters. 
with the best materials and careful sepheles eneans for covert. H. R. Brain. boy 4 Simple, safe and durable. Write for 
t Mattress frame, +. Gale...... o ccececee : t illustrati ine. 
attention to details make! tg Be call wh hans: ** 964'729 catalogue illustrating our full line 
THE LEADER OF ITS GLASS. Metal melting, 8. Kmyight.............+s0++ 864,425 NATIONAL STAMPING AND ELECTRIC WORKS 
Metal sawing machine. C. x ‘Jue ngst...... 864,424 T 150-158 S. Jefferson St., Chicago, U.S.A. 
ly n Metal transfer .pparatus, K. C, Gardner... 864,762 BY AN | UNEXCELLED PRO _ ; 
Metallic tle, C. M. Beehler..........ssees- 864,148 r™ t YOu 7 > 
C. L. BARKER, NORWALK, CONM. Micrometer gage, L. C. Woerner........... 864,280 9 AN ¥ KIND or 3 PORTABLE GASOLINE 
~| Mile register, J. Alexander............+. . 864,351 ge 7 f Ti 
] Milk regenerator, A, 0. Mitchell........... 864,428 ham o OS COI Neean is Submerged Propeller 
Automatic W t f Mills, feed mechanism for tandem, G. D. ACHIN He TO =” _ 
Evans : : AND WILL g Atte and Sutachat ANY BOAT “in 
> enmnentes . » a y.” Can be raised and lowered to 
Most econcmical, reliabie and efficient Mixing apparatus, L. K. Davis... GE y THE BES 7 run in shaliow water. Largest, must 







Mixing machine, T. Blixt peactian!, most powerful. Entire Outtit 


zou here Suueiee Cy me =~ para = Molding machine, A. W. Rom re Wee 864,431 WITH 4S Ore s Outside of Boat. Perfectly Safe. A 
foot . fall obtainable from spring Mop head and ‘wringer, combined, F. R. DEAL : 2 ONCE ANE Money Maker for Summer Resorts. Send 
Shearman ......cseeee- ; os . 864,490 for Details and Price List. 


brook, or river, delivered to any 
distance. Write for catalogue Submerged Electric Moter Co. 


Menomonie, Wis, 


Se 864,380 SPROUT, WALDRON & CO 


Musical instru rent attachment, string, F. 

































j i Skinnell .. ° cecsececs 804,24 4 g f 
rr Hydraulic gg Nail clenching tool, E, A. Noblet.......... 864,682 4 A 
aseunm Street, N. VY. Nest, er trapping hen’s, F. C. B. Hilke- 
= meter tos oo Seoeceseee : 804: GOES LIKE SIXTY PEERLESS 
Nest, poultry ‘trap w. P Bay nes.......+.. 804,508 SELLS LIKE SIXTY 60 
The_Man Who Gets | Nut, expansive, W. R. Miller 864,478 SELLS ron SIXTY 
Cushman\|' THE MOTOR Ol can, pneumatic, J. 8. & BE. L. Arnott. 864,284 i GILSON 5 SUT-PROOF PLUGS 
tr mone wre | Olling device, L. D. Grosch sense 864,168 & Guaranteed Absolutely Self-cleaning. 
! Ore roasting furnace, automatic, W. F. iol & Indestructible. Automatic. Priming 
i| a Oe “ t le oe ee eoese poy 4 = Valve for easy starting. Endorsed by 
Ore treating apparatus, C. Hames aoe OSS ~ Leading Automobile Manufacturers, 
ver e clmp, BEB. W Waltz «+++ 864,216 “ Send for Details. 
| ( te pening apparatus, J Jacobsen n -. 864,169 : : ‘ 
Paddle ‘and pick pote combined, W. Mo ania Peerless Equipment Co. (Not Inc.), 
| riarty R 250) 
| in on aoe sSteet 364" 170 So, Clinton Street, CHICAGO 
| Padlock, combtr ation, N Tobia ébcoeced 864,56 — 
SH. P. Weight 195 Ihe. || Cas m Motor Co., Lincoln, Neb. | Pai} earing machir Fulford 4 Stecher... 864,526 
Pail or bucket, sap, J. Hall aos «ae ; 
Paper bag mach! ¢, ©. F Smith........-. 84.435) J Last month we proved to many people that they could make $3000.00 









b ia SHAVE YOURSELF? Paper Sabine sachicsr iaunage & aia: Be 


he nee  ¢ 
get» brush, the hairs of which will mever come out. g| /28te holder, 0. D 


clear profits each year. We are ready to prove that 
x ve rlasting Shaving Brush has the hairs Peeling machine, vege t ble, H. Robinson 


ee crok Ee: $3000.00 Can be Made 
























' ferrule by our patert Pench sharpener, aul i L. Myers 
4 aon ee free if a vingle heir « comes owt von Pingel a 864,255 
SPECIAL: To tmtrod vr onl f vasere and Petroleum and other similar hydrocarbons, med ‘a 
. tie shan we fer this 1 Se ‘brash for 25c seponifying, Lothammer & Trocquene? &04, 753 This year, next ear, and the years after Cleaning houses 
- ceed apt = adiptte w sor attention Phonograph, magazine, A. A. Pratt 864 ORB by our patented machinery, by energetic, competent men. Over 300 
*hoto; hie fil 001 for, J. W. Schatz 864,268 
Home Barber Supply Co., 206 K. Madison St., Chieage Peoteerenic tn") he cunsseh’ im’ ono. , operators in as many towns in the United States. 
- tions, device to enable, W. B. Henderson 864,643 We make the most efficient stationary systems for Residences 
——— — Pile cutter, C, D. Day........ 864,453 jotels— Office Buildings, etc. 
Piling apparatus, metal, F. H "Beebe. ... . 864.72! . 
Yo DRA F T Ss M A .N Piling box or tray, C. H. Erickson........ 864,761 Central Booth Machinery Bidg., Jamestown Exposition. 
Can BE Pin. See Hair-pin. ¥ GENL. COMPRESSED AIR AND VACUUM MACHINERY CoO. 
tI? ing individual instruc am, Eh. Be Mas cecccebcocceceeeseeees ROA, 447 4479 A Olive Street, ST. LOUIS, MO. Bu 








Pipe. See Smoker's pipe. 


v 
ti 
floae CHIEF ‘DRAFTSMAN Soaauiie Pipe and eigar holder, Cook & Henry...... 864,293 















who will in few months’ home study equip you fully Pipe and tube cleaner, Ke ww or & Stein..... 864,544 ~e WE OWN THE PATENTS 
with cemplete technical and practical knowledge enab Pipe coupling, L. V. Delocue........seeees 864,618 RITES.» sia -ANO ARE PROSECUTING 
Une yee to start at 620-690 weekly salary and rapidly ad- Pipe coupling jock, A. T. Herric Pe nneddoeas 864,166 CATALOG | = ~" ALL INFRINGERS ig 
vanel Furnish tole free of charge and steady post Pivot joint, separable, G. F. Richter....... 864,558 : 
} -— B ben completed. Reasonable terms and success Planer, bowling alley, J. M. Porter «see» SOA,257 

Wade with best future. Address I bianer. floor, @. G. Rehfeld............... R04 260 








Chet Draftanen, Oh. 5? Eng’s Equip’t Co.(Iac.) Chicago Planing and matching machine, 8. Cline... 864,612 
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Planter, corn, G, H. Pield...... éee 


id 
Planters, land marker for corn, W. Ww. VIRGINIA 








Planter, potato, L. A. Aspinwall. 
















MOWMOEEF ac ccccccvsscccccccesres . 864,384 
Plow, wheel, B. J. tn RES IGN 264,646 The Land of 
"neumatic engine, BE. D. Ackerman, et al.. 861,220 
sae protector, ues, = B, Almy........ 864,281 OPPORTUNITIES a“ 
*opping machine, } ROME. cove . 864, Few srepep aves one apuaaee reonal opportunity for 
Post driver, W. T. Morr ..... . 864, = industrial or commercial prosper ty than ie offered ee 
Potato digger. W. J. Ellard. eseee- + 864,23 to-day by Portsmouth, V ia. gg che mides of the 
Pots, kettles, ete., detachable handle for, marvelous resources of South, linked to the 
Hoffmann & Pleines.............. +. 864,372 markets of the North, West and South by nine great 
Powder charges, envelop “an ©. Davis..... 864,725 ral by Aieny Dt oh ye 
Power in helical springs, device for storing manafactares at Se tay door, The tertile a: 


up, M. Hermadorf 





Power transmission mechan: canneries, ge almost h would eapport a colony of 4 


? Gee: a ncswaiinanses 864,258 assured success. ° 
- The Cadill b Pressure ees Soa'sia Expotitfon Gronnda. Be Pavia Posemeats 
- ‘ >rint At c e sure to visit P. 200 
i 1¢€ adiilac, ecause Printing ‘med hine, warp, . ° ooklet and full information on request. 
















































































oa ° FOP cccvcse cobb cbarocesocccccenuneaeese 864,312 1.7. VA TT Sec 
of its wonderfully efficient Projection apparatus, Wi. W. soitis | I ana omni tioe . 
‘ é *ropeller, J. Bcc cccccssccessususen 864,190 2 . M4 ‘ t > 
P : netruc Propeller, screw, ¥. W, Ording............ 864,484 superior grade of Gas Engine 
and simple construction, Propelling Tmechinism, Bey W. T. Mooney prow es —_—_— Ba has ‘thee one of fed r i sle 
° . . *ulley, P. D. Skahen......... ets 864,570 b s if Ste 
its minute mechanical ac- § | Puneys, ‘roughentng tool tor eid, ¥. Guin. See300] MaKe a Motor Boat of}. “* — 
- Pulp beater, contineges, ,% a, Yaflin, Jr. ey B . . products for several years. W e 
oY te > ~ ‘ ~ *ulverizing chine, G. A, Mb cvescouvsed 864, 
curacy, its perfect balance Pump ‘and  aateaeniie pressure regulator 20 oes any Oat in 5 Minutes are exceptionally well qualified, 
. . : oa ‘ ,,. therefor, aim, G. Schmidt.........++++- 864,339 Here’s a little, 2h. p. marine motor 
at ev ery point, 1s, _without in equalisiar device, . Arch... ....-.. S30388 (¢o the. com plata) that yon aoe both by experience and equip- 
exception, the most eco- ena breier brmepen, Pheer sos. 417 your boat in siminutes with.( Ment, to furnish a satisfactory 
. . u ng frame, G ae ee 473 twee: . wale a. , > an 
nomical in operating ex- Jf | Rag or paper reduciar machine, Perkins & out any tools. Drives av and durable article either in 
Rail joint. C.F. 'V. Haase 504/300 (rune 8 hours on one gallon | Standard sizes or in special sizes 
~ ‘ .e ~ a ont, ° : . anser . € « oa) ” « e 4 . . ‘ 
pense of all motor cars. Saenaine. sects, I. aT , , ; 864,653 gasoline). Can be detached for any required He pow , 
—_ . 7 . ailway rail and connection therefor, B. from boat just as quickly and é se eT. 
Oo bri y YO y Oo NE 50.1 veawtdunent dle phuhia tee 864,464 ; , rr Ane ¢ 
I hs ng y u right d edi Rallway rail fastening, J.P. Lameaster. . sot. 31 a her it ie on : 
. ACTS > y safety »pliance, M. B, 0; ---. 864,53 carried, Simplest motor made ¢ are also in a position to supply 
to solid fac ts on this point, Ratlwas ewiteh, D.. Downes. 4 -: g wi. —does not oe out of order. pei ee of a kinds fr 
allway © BOER . «on0c shavnecére 5 : ; new and old inventions; Pu Jalves 
we have prepared a book Railway tie, metallic, N. F. Arble......... 864.504 ~~ ™ Write for catalog with full and Valve Discs neg Bagged we 
Range finder, B. A. Fiske...........+s-e55 864,237 | description and price. pressure; Diaphragms for Heaters 
ntitled Hazor strop, Morris & Snow. ...........+++ 864,479 | WATERMAN MARINE MOTOR CO. and Pumps; Printing Contact Mats 
© Razor stropper, A. H. Fleming...........- 864,524 1509 Fort St. West, Detroit, Mich. for blue print work. 
poeewtes le, metallic, ¥ i, sacs ercecedees peg a 
ecreation whee . ’ uUtenINson....«..+.+ a 
ae tg Seep prRRe iy 34,567 ELECTRO MOTOR, SIMPLE, HOW TO y ; ats , 5 nga 
“The Truth about the Automo- Resistering head, pd justable rope locking, oT. make.—By G. M. Hoskins. | Deacription of a smal! e) o- k ull information and pric cs 
. = geno er at ahs seeese oot oe tric motor devised and co! mabracted © & - a hed goviat- on request. 
* . ogister 1ec ‘a ” ie alge y 
bile and What it Costs to | ficgiicrins icchanitm: J siotiindee:----- Soa tas | wiln'advatagsby'tunteat derived tron battery. Rd 
Rein holder, C, F. Mayer.... . 864,178 whiek would have sufficient power to operate a foot 
M. H t : rf) ” Respirator, Casey & Rathbun 864,445 | lathe or an —— requiring not over one man pow- 
aintain Une Stes baller, I. Wf, Han... ... 864.209 | er. With Contained in SCIENTIFIC AMER- 
Boed roller, Wright & Lougese OHO age OP a f Good Rubb ts 
— . oe Road scarifier, Wright & Longeneck . 864,497 | Dada was iat . anufacturers 0, b G0e 
giving unbiased opinions ff | Rocking ‘and standard chair, "combined, “3. °°" 1 elle ‘ red os wanes prey 
‘ i) ere teeeeees BOM, ; ellevue Avenue etroit ich. 
‘ Penne . ae Rotary engine, 0. Ebert.. assess 864,204] MY . * HOW TO REMEMBER” ’ ’ 
and actual experiences and etary, caging, Conmhumiis : 864,613 Bae, Sent Free to readers of this publicati : Rage 
Rubber boot, J, T. Crowley. 864,616 


Bu USE GRINDSTONES ? 


= so we can suppiy you. Ali sinse 
ounted and unmounted, aware 


expenditures of 164 Cadillac Rubber stones, apparatys 
MMIWOLL. wc cee e 


: : : % 2. 
owners. Full of interesting J | Rudder coutrelling device, 





You ere ne Rg ed 


* saeaae| ») Sip forvetting 














. . Sad iron, P. C. Greamawsit, ‘reissue. 12,682 your memory. ine n- Kept in stock, Rememoer, we make 2 
performances and live 1n- Sad iron folding device, I. L. Dunea 459 ative. Increases taeomes 7 Tivos ready vialt yor selecting stones for all spe- 
= Saddletree horn, Nelson & Reeder........ . 864,679 a tal nie memory ae —- apm Ax usin hile cial purposes. Send for catalocue “ t 
_ 4 Safe 00! eet . y raation; develo; sw a " on 
formation. Free, if you sae — ~bope- S osne eevee? ben King, personality. Send for Hookle The CLEVELAND STONE ©0, 
ae Sand blast apparat s, W. H. Kelly.. 864,471 CKSON MEMORY SCHOOL, 100, The Auditorium, CHICAUO 2d Floor, Wilshire. Cleveland, ©. 
write at once for Booklet Scaffold, bricklayer’s, A. J. Hensley 864,% 
’ Scale, weighing, B. Sutherland... . 864,437 
No 47 Scraper, wheel, C. W. Goodsman 864,640 


Scraping machine, manual, H. W. Blaisdell 864,151 
Serew adjustments, locking device for, J 


Cadillac Motor Car Co. reopened espe Pi tny 864,706 


Serew holder for drivers, Fegley & Leopold. 864,633 3 
Seal, bottle, E. D. Schmitt.............+6. 864,687 
. Seat. See Buggy-seat. 
; Seed drill, L. E. Roby , 864,562 
Detroit, Mich. Seesaw, J }. Fouts. : 864,728 * 


Members Asso. Licensed Auto, Mfrs. Separ.tor, BE. H. De Leny.......... 


Sewing, machine for 1 eparing - 

Be a CON vo wocececthunnsees -+.» 864,532 % 
Sewing machine thread cutting device, R. 

i BOD 200 00ccveecsessseeeee 864,319 
Shades, spring lever for, J, Tanner .. 864,746 
Shaft, flexible, W. H. Douglas....... ene 864,624 & 
Shaping machine feeding mechansim » 

S64, 271 

Sheet metal can, W,. Haaker s For the 
Shingle machine, F. W. Burpe 864,750 i (0) rs . 
Shirt attachment, W. W. Worth 864,585 T Ul 
Shoe fastener, BE. L. Knapp...........+..+- ry ing 
Shoe filler and mening the 

. FW - 


Shoe tongue, w. 
Siceative, making a, 



















Stockbridge ..........«.. 
Shaving cup, G. H. Viancour 

























Sight feed lubricator, "Pp. “Ri nder ne 
KEEP THE BATTERIES CHARGED || signal, W. A. Richardson, reissue... .... 1. 12,684 Absolutely No Competitive 
so that they will give acurrent of constant voltage, ready to use at Signaling apparatus for tramwa M. 
a hg sparking your automo *bile, motor boat or gas engine. H tenson ae 
le ition System, “ Floating the battery on the line,” || Siphon separator, J. . = 
Apple Ignition System, ¢ Ficsting the batiery op the lie” || Siphon separator, Prizes are Offered by the 
running and reserve, and for main- at toe wy P - 
taining electric 'ghts. Every owner Skate, roll r, B. Domis 
of auto, boat or gas engine should Skins, ete., apparatus for tre 
write for free copy of our Bulletin Smith .....-...5. 
B-1. Specify this outfit on your auto., Smelting converters, means for preventing O i AN 
motor boat or stationary engine. escape of unfused ore from, . Bag- ' 
The Dayton Electrical Mfg. ¢ CE, Ge Midisseces 
98 St. Clair St., Dayton, Ohio Smoke preventing furnac ri AG AZ | N E 
TOM on eccvees 














Smoker’: pipe, 
Speed gove rning de vie e, o. 
oe “el indicator, 0, Junghans. . 

S. Hubbard. 









Seeaye r, liquid, 
Sprayer, liquid, B. re 
Sprinkler system, O. T. Farnham 


Everybody Can Win This Prize! 
There are Hundreds of Others 


INVENTORY FLYER NO. 17 






























(Just Issued, Write for it) Sprinkler system, automatic, EB. L, Thomp- f hich to Choo: 
DR cdvivdces’ etuccseseadcnces gpeepee Mn m 
$25,000.00 OVER STOCK | sprinting’ machine, “kee.” 6. i. We. ihitter: $64,300 rote Bs 8 
Automobile Parts and Supplies Knifed Stalk cutter, B. ©. Lancaster.........+++++ 864,656 
one von vou MISTAME AUTOMOBILE & SUPPL co, | Stand T,"0. Chamberlin ooo sees 
3942 Olive Street. St. Louis, Mo. Still, Stevens & Acheson.. ................ 864,208 ry SC 
a — — Storage Aer eat Ww Gardiner 69000626 a «+» 864,297 Eve Sub ription Taken 
. Stove, W. A, Hammer.... . coos. 084,871 
- “1 Stove’ cooking, D. g ~ Ta oudesdbunwes 864,508 Means a Prize and a Cash 
A Stove, drying, P. Ostertag ss ees ‘ ° port 
Stove fire box, cooking, A. F ar ° Td 
p reae cue The sonar anseie, W. J. Nagely.... 864,676 Commission for You 
Stovepipe holder, W. Wyatt.... . 864,587 For 75 Subscriptions you can win this 


Street indicator, H. M. Lambe rt ¥ 

MACH | N E Structure, composite, A. De Man...... . 864.019 

Suspension bracket, catenary, BE. P. Morris. 864,252 

SS Se SEN SS ad Pianos, Automobiles, Gasoline Launches, Boats, Cameras, Canoes, Kodaks, 

BUILT. Swine, -&. Fe Murphy - <4 mt 669 Typewriters, Jewelry, Silverware, Bicycles, Trip to Japan, Trip to Lurope, 
. 7 Oe I daevice anc opera . . . o 

wer " “Hn. TH. Niet 864,681 Three Weeks’ Vacation at the Greatest Pleasure Resort in the Werld. These 


are some of the prizes to be given away this season. 





$30.00 Book Case and $22.50 in Cash 








mechanism therefor, H. H. Nichols.... 
Switch operating device, electric, Johnson & 


TRODRERD ccc ccrcvecccescccessecesccces 864,306 
UPON Tack and staple extracting tool, combined, eel ‘ . x 
Tagging mepeentin, i, Weidguhesnd.°7"": soi. 740 Don’t Fail to Investigate at Once Our Big Offers 


Target, flying, J. ©. Jemmen...........+-00+ 


iY PRINCIPLES Telegraphy, space, J. 8. Stone 
, Telephone attachment, A. 8. 





There are /wenty series of unprecedented premium offers. Each series 





Tere eee, Sects eet fer, al censists of several prizes of which you can take your choice. 7her 
MORE Telephone receiver support, J. 8, Mills... 864,382 enough prizes for all. 
fede matte eae “elt: oe THE METROPOLITAN MAGAZINE is launching the greatest Subscrip 


Textile machinery, unbreakable self-lubri- 
eating long collar for, 4. H. Brindle... 864,356 


tion Campaign ever inaugurated in the history of the publishing business, We 


The *. W. Robertshaw........ .- + 864,268 - ; , ee ; 
LASTING Thill connection, jp nag ig gg 64206 are offering a wonder ful series of valuable prizes and liberal commissions this 
Thread holder, ©, Garvin........+.++ss++0+ 864, 1€ . Senne » » «= < : > a " 
see teldes sal cone 5. 6. ik. tek, Ce season to representatives who secure subscriptions for the Metropolitan 
Tickets to goods, machine for attac hing, Magazine. 
Ce tia yes 864,157 


Time alarm, Cc. J. Emerson, | AR en 864,726 . e.¢ 
ARMOR | [Szeto rae: Peters Are ot a 

pee ache oberg celia: |f[_ Address METROPOLIT AN M AG AZINE 
PLATE Tool, combination, 8S. J, Sibley........-.- .. 864,708 the 


Tool, pneumatic, W. H. Van Sickel....... 864,494 


| I a og SE 73 Dept. S. A., 3 WEST 29th STREET 
FS CORRE Te GUI voces cccsccese eee? NEW YORK y 





UNDERWOOD TYPEWRITER © 


NEW YORK OR ANYWHE 


Trace holder, 8. BH. Harsh.........-------+> 864, 30 
Transom trunn‘on mechanism, G. 0, Smith. 864,759 
Trap. See Game-trap. 
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AUTOMATIC MACHINERY. 


Classified Advertisements | shoe demas Oe id a 


Inver erfected and experi- 


dies, 
making 


Special 
fine model 






























You Must Pull the Trigger 


This is the 





or there will be no discharge. one revolver 













that cannot go off by accident. We make the kind that dis- 
charges when you want to shoot and not before. One million 
six hundred thousand have been sold and not an accidental shot. 









number of styles and several 
but as full of business as a hornet’s nest. 

ind our illustrated and descriptive catalogue 
and bicycle S$ you can get any whe re. 


Iver Johnson Safety Hammer Revolver | iver Johnson Safety Hammerless Revolver 


%in. barrel, nickel-plated finish, 22 rim $§ | ' Sin. barrel, nickel-plate a finish, Bo or 8 $7 
fire cartridge, 2 or 3% center-tire cartridge center-fire cartridge 


As handsome a revolver as i 
size As safe as a spiked cannon, 
Send for our booklet ‘«.SAot 


5S of the best revolvers, shotguns 


made;lua 



















For sale by Hardware and Sporting Goods dealers everywhere, or will be sent prepaid on receipt 
of price if your dealer will not supp Look for the owl’s head on grip and our name on barrel. 


iver Johnson’s Arms & Cycle Works, 170 River St., Fitchburg, Mass. 


New Yor« 
Pacirix 






HAMBURG 
LONDON, 


99 Chambers Street Gremany: Pickhuben 4. 
Coast: 146 Park St., Alameda, Cal. ENGLAND: 17 Mincing Lane, E. O. 


Makers of Iver Johnson Single Barrel Shotguns and Iver Johnson Truss Bridge Bicycles 



































































ivertising in thie column ts ® cents a line nt work, designing and draughting. Hull Bros. 
then four ner more than ten lines accepted 7 ‘Huds n St., Jersey City. Phone OL, J 
seven words to the line. all roe sat be accom 
hy & remittance. Furth« f at sent 
PHOTOGRAPHY. 
PHOTOGRAPHERS, we want to get you in the habit 
of reading the American P hotographer and Camera and 
Dark Room, the biggest and best Photographic monthly 
BUSINESS OPPORTUNITIES. be yearly subscription price is $1.50, 15 cents monthly 
at news dealers. fe will send you four numbers asa 
OCCASION. QUADRUPLING OF CAPITAL | trial subseription for % cents in stamps or coin. Am- 
ONE YRAK THE BKELT HIGH RKE-| encan Photographic Pub. Co., 1 Broadway, New York 
FIBER-b UBBER is t ming genuine 
“ modern steam re q ilrements Licensees | 
“a and } trich Company, Akron 
Mme I f the Puropean conti DEAFNESS. 
lor to a syndicate. Only serious 
r i. M. Ekert, Akron, Ohio ro THOSE HARD OF HE ARNG An efficient aid 
sent for trial, no expense, no no contract, no 
i t jern gray tron foundry com-| money unless device be kept “For full particulars 
aly da i y operation on profitable | address A. 0. Tiemann & Company, 7 Park Row, 
hipery work I ated in Michigan town with ex-| New York 
cellent shipping facilities. Best of reasons for selling, | 
and #ili wake liberal terms Full informatio n cheer- | 
fully turniehed. Profitabie, Box 773, New York SEASICKNESS. 

I Wift to mmunicate with party who desires an SEASICK NESS and Car Nausea prevented, Brush’s 
exscluniv waht wmnpufacture and sellon royalty a | Remedy Elixir prophylactic Guaranteed perfectly 

ew hose supporter f ‘ For particulars address | Harmiess. The only preparation that has never failed 
Burr Har P.O. Bow 41, Los Angeles, Cal Free booklet Pp oving these statements sent by Brush 

Chemical Co. 20 Broadway, N. Y All druggists $1 per 
| Wish ™ IMMUNICATSE with manufacturer who | pottle 
desires ex 4 right to manufacture and sell roy —_ 
alty Hotler « Canter; also tool for extracting end of 
tube from beoller, Pred L. Goding, Milburn, Il MISCELLANEOUS. 

STAKT « mall order business; we furnish every wW ANTED.—I want 9,000 Kilograms of chemically 
thing necessary; only few dollars required; new plan, chloside corrosive sublimate) per year. 
suUCcoeRS ertain wets nothing to investigate aitibarn- fers (. I Antwerp, or Ru iu 
Hicks ntiac Bid 6 Dearborn St., Chicag Address J. H., Bo x 773, New York 

INVENTORS, MANUFACTURERS! Special ma OUR VACUUM CAP when used a few minutes each 
chines designed, | t, repaired, and @ “po ntal work | day draws the blood to the scalp, causing free and nor- 
execute » well-equipped machine sho i. G B mal circulation, which stimulates the bair to a sew 
Mautia, Mechanical Mngineer, a Park Ave ON w Ve heaithy growth. Sent on trial under guarantee. W rit« 

o 2 D ’ The ode Jac 7 », O17 

PATENT AD ARTICLES in wire, brass and other cated a yity lerp Vacuum Cap Co., 617 
metals rina to order. Stamping, press work Prices 4 
reasona Special low prices to established trade 
rhe Fischer Mig ‘ Paterson J 

LOOK PEFORE YOU LBEAP.--I have complete plant Criang! sight-edge, and like instrument 
and facilities for investigating and working out mecha irafteman's, W s estot 864,396 

Austrial propositions. Get my opinion before | Trolley guard. ( Harkness sO 
vesting and cure the facts in the vase. | Troliey-harp, F. H, Bruéggeman ati4 2 
money. Highest references. Write | Trolley-harp T. W. Small seid a | 
wr salt "Mi anahan, Advisory Engineer wi-IM | Trolley wire hanger or ear, H. G. Dyer 864,520 
Purk Avenue, New Yor ruck and turntable for ore cars, W. C 
Matteson 
Truck, automobile, Neville & Thayer 
PATENTS FOR SALE | Track, ear, W. G. Pric 
Tumbling bairel, I! J. Guttmar 

REASONABLE OFFERS INVITE) for purchase | Tunnneling machine, R. B, Sigafoos 
of United Siates Patent 04.088, issued August ®, | Turbine engin H. Lents 
ia, on an Automatic Locomotive Bell Rirger Motor rurbine, steam. R. Schulz 4,199 
No viher dev an ring & bell more perfectly. (reat | ‘purpentine cu and attachment, J. J. Pal 
evonominzer omething entirely new Reason for me : 864.385 
reiting, other business Address Charlies Simon, In- 1 » holder, Wo HY j 864 36 
ventor, Avilia, Indians wine holder, fey nolds 4056 

rypesetting machines, apparatus for the elec 

FOR SALE OUTRIGHT OR ON ROYALTY tric operation of, H. Drewell 84,519 
Whi D Socket ¢ Look M1479. patented January | Typewriting machine I A. Young 864,550 
ha For ther itnuformatior address Thomas rypewriting machine G. ¢ Blickenaderfer 
ve fe, Sarena New York | 45065, 864.602 

FO SA LR —Patent protecting new invention in the Typewriting machines, line spacer for, J 
line «of men's garters Or will consider invention’s | Southerder 
mannfactare under exclusive royaity. For particulars | TYpegrapbic machine, F. H. Richards 
address Burr L. Harris, FP. O. Box S81, Los Angeles, Cal Umbrella ling, J. W. Stimmell 

Undergarment for infanta, ( R. Jacksor 

WILL SHULL Just patented, street car danger) Valve combination reli*f and back pres 
signa! Warns ag site track Any fair cash sure, W Hochfeldt reissue 12,687 
offer. For parttoulars address F. L. Wolford, 879 East | valve, tank, Robertshaw & MeTigh« 864,262 
Main #treei, Coiambus, Ont Vaporizer, C. R. Radelifts 864 687 

U. &. PATENT No. 96,018 on Power Shovel. Will sell | ¥*t closure, H. W. Blaisdell st4 764 
outright or on royalty, with privilege of all future im Vault, cemen. burial, W. W, Gipe S64 241 
provements further tuformation address Robert | Vehicle, Schieppati & Iza: 864,568 
Betien, Spanist Kanch, Plumas County, Cal Vehicle brake, T. L. & T. J, Sturtevant, re 

issue 
Vehicle driving gear, motor, W H. Doug 
las 
PATENTS WANTED. | Vehicle, motor J. Forrest 
OFFICH HELPS OR APPLIANCES WANTED.— | Vebicles, bonnet for motor, J. Sherw 
~ novelties for busy offices Bright ideas elocipedes or like vehicles, adjustable 
pure hase jor manefactured and solid on royaity. Pax handle-bar for, A. Ve mt 
Compeny b Woat @d st ew York City Vending machine, | P. Garne 
: Vending machine J Friteche 
Vending machine colin wheei, J. Fritsche 
Ventilator, H. Brasessingtor 
AGENTS WANTED. Vertical boiler, T. Suzuki 
AGENTS WANTED Big profits; Gre-Solvent | vaoser connector, I B. Jenckes . 
ibrator or massage inscrument, F. B. Fuchs 
Geahe hands imiantly: removes grease, paint, ink, etc; V ' & cl tzer 
every mechanic buys; get sample and terms. Utility ine cutter h ertze 
Oo.. 46 Weat 44b Btreet, New York Voting machine, Willix & Young 
Wagon box alkner 

EXCLUSIV® AGHNOCIBs GIVEN > want a good Wagon, dumping J. Heberling 
mau tm every town to sell firet-class elec y Wagon, dumping A. Hin 
ties during bours to bowusea, stores and especial) Washing machine, J. A. Wolfley 
factories. & eters and good big profit. Write for | Washing machine, G. R. Adams 
mur So Agency. Hill-Weright Blectric Company, "6 | Wateh G. L. Mantaras 
Reade Street, New York City Watch protector, J. Fierz 

| Waten stem winding and setting, A. Bat 
| natyne 864, 402 
Water closet, ( H. Rolli « 84,196 
MOTION PICTURES. | Water closet, J. H. Stevens 864,390 
ruieli MOVING PICTURE WORLD, weekly, 0 cents | Water closet benu, B. Oakes, relesue ‘ 
‘ . subscription, #2 The only paper de- | Water closet floor ‘int, J. W. Crawford 
rving pietu strated song and lan- | Water closet waste pipe connection, T 
Soting Pretare World, Box 0, N.Y Flynn S64 ) 
Water elevating and discharge apparatus, 
| WwW. L. & J, H. Harper ; 
- - Water heater, I. Watts 
MODELS & EXPERIMENTAL WORK. Water heater, portable, R. W. Bowen 

INVENTIONS PERSRCTED.— Mechanical Drawings, | Water meter, W. G. Volz 
Tools, Dieer Specta at epee Machinery and Nuvel- | Water tube boiler. R. ( Monteagle 
ties manufactured. The Victor Model and Novelty Co.,| Web folding and associating device, W 
Phone Mie Worth, orner Peart and Centre Ste. N. ¥ | Scott 

| Weighing apparatus, Ertner & Jeremias 
| Weighing machine E. Cameron 
Welding clamp, electric, W. E. Williams 
AUTOS. Well bailing apparatus, M. W. Carroll 
ON ADOOUNT OF THE NUMEROUS INQUIRIES | Well drilling machine, Griffith & Cosper 
we lave r ytiy received for chauffeurs, we have de- | Well strainer, J. H. McEvoy 
etded to na department that will enable you to be- | Welts, making waterproof, J. R. Reynolds 
come an experienced automobile driver and mechanic. reissue rm 12.685 
Special gourse for those out of town Write Automo Wheel See Air-wheel 
bile Exehanwe, 416 Broadway, New York City Wheel, W H Douglas 864,627 
Wheel rim, Ff Hopkinson 864,375 
Whitletree, P. L. Vinson &4,711 
auUTO ACCESSORIES. W indow H r Atkinseot 84,749 
Window screer metaillic framed Ss Ww 
At FOMOBIL. » AC CRSS20RIBS of every desc gton | Benson 864,224 
re Tanks, Speedometers, PI | Window ventilator, 0. D. Lent 864.176 
t everything for a motor car | Window washiny device. W. G. Himrod 864.741 
at prices that no ~» * a compete with ~ Windows, pneumatic system for control 
ion“e free on eference any commercial | —_ McKeow 864.551 
r o.. Si | » 
Dronaten sere : _Y eataar Motor ‘ 1) wi ling machine reel, G. B. Smith 864,542 
. | Wr h, I D. Carter 864,155 
iw I I J. Eyth ». 364,521 
Wrenct W tohr 864,604 
TYPEWRITERS. > BE. R. Breckel 864,607 
Wret J \ Laer St 659 
CLEARANCE SALE—emingtons Densmores, Blick | Wrene ‘ S Vaughn 
gnederfers Wiillams, $12.50; Postala mammoade, 51: Wrench Beaver 
Taderwoux Olivers, #4 Orders filled or money bac | Wringe site . 4 ean 
Hansard Typewriter tx., suite 06, 3 Park Row, N. ¥ Zi "b a. k. dete u, separating, A. J a 
TY PEWRIT CRS —Oaligraphs, $5; Visible Writers, 88; F. de Bava 864,597 
Hammond, $10; Reminuton, $12; Remington, two-color — 
ribbon attachment, $18; ali euaranteed. Send for cata- ‘. nies 
lew. ‘Typewriter Dept ny W. 25th Bt. N.Y. City DESIGNS, 
J. R. Kline 38,765 
BR. Bing 18,766 
BOOKS AND MAGAZINES. | 1H. Cof 8.768. 38.760 
D2uP BREATHING.—How,. When and Where. A }¢ ‘lock’ case, ( &. Canivet 38,770 
iustrated book on this vital subject sent on | Dentist and barber chairs, foot rest for 
) cents. For information address P. von J darker ‘8 
| ») Bristol Building, MOFifth Avenue Rmblem. H. 8. Walker i8 
Inkstand, ( H Numan 18 
Musical instrume nt casing W. H. Pritchard 38 
Padlock, C. A ricksor 8 
CORRESPCNDENCE SCHOOLS. Show case, L. K. Liggett ts 
- » q ‘ th tw 

PATENT LAW AND OFFICER PRACTICE BY MAIL. wt ig me any : =~ swite m5, 004 > 
Pree boukiet and *; ren pages of t roe rac ’ ; 

Cal coarse § Price reas aahien boa, stenes Ri boul | Vending machine base, C. ( staves - 


of Patent Law, Dept. A, 1863 Mintwood 


TRADE MARKS 


Waeh., D. ¢ 


SCHOOLS AND COLLEGES. Art and ornament, certain objects of, Gor 
b Manufacturin Ca . 64,915 
PRACTICAL INSTRUCTION in the engineering use | ae... Oliver Finnie Co a3 858 | 
of A} gebra. jeowmetry, Logarithms, Triconome uy Slide- | Baking powder Cc De wes 64 873 
rule Pignimeter, Perspective and Scales. Ali by mail Reer "New Orle rp 4 eee i 
a . eans Brewing Co - 64,838 
Geert Miaauw x Bevad St., Ath floor, Room 1. N.Y. City Duar Purity Bootie Ott ck. oc......, 64'881 





7 NEW 
CATALOG 


232 pages. Over 
300 illustrations. 


about a particular 
ys This %0 page, 
cloth : bound Tool Catalogue 
No, 22 tells you all you mood 
to know about every tool made 





ss —y —y 
Tool, or foc 


M | with illustrations of each. It 
: re! new sv s, will be sent to — address post 
including a Mi- paid tor $1.00 which you will get 
Y “ 8 A back from the first $10.00 _ pur- 
crometer which chase you make trom us. Write 


for it to-day. 


MONTGOMERY & CO. 


can be instantly 
opened or closed 


CATA L0G to any point. The 





N° 18 newsiest, hand- 105 Fulton St., N.Y. City 
somest, most con- Anes PTE ERT? » 
venient tool cata-| ELECTRIC LAUNCH MOTOR. — THE 
| Steal design in this paper is for a motor of unusual simplicity 
og =ever issued. | of construction, which can easily be built by al amateur 


THEL.S.STARRETTCO. | 
ATHOL,MASS 


at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 


Ask for Catalog 
No. ' 18B. 





] U.S.A . per hour. Illustrated with 21 cuts. See SCIENTIFIC 
THE AMERICAN SUPPLEMENT, No. 02. Price 16 cents by 
| New York ,GHICAGO LONDON . & “ya it wr mail, from this office. and from aii newsdealers 
oe eeieaaeeeaeiaeneailianammln . Athol, Mass., A. 








1) the cost. Cannot be detected from the 


| paz DH Flash Like Genuine 


COSMOPOLITAN 






A citizen of the world. Th eal stone. Stand acid test and expert examina- 
best, cheapest and prettiest tion. Guaranteed set in Solid Gold Rin: 
the world. Bought by the world See them first, then pay. ALOG FREE, 





Patent ring weasure for five 2-« 
THE BARODA ©80. 
230 N. State &t., Chicage 


ent stamps. 
and rum all over the worl may 


DD. W aa Automobile Mfe. Co. 
Mo. 





Dept. 27 





The Scientific American 

Cyclopedia of Receipts 

Notes and Queries 
REVISED EDITION 

15,000 Receipts 734 Pages Price $5.00 


MAILED TO ANY PART OF THE WORLD 


OF 
an unprecedented s 


HE SCIENTIFIC AMERICAN CYCLOPEDIA RECEIPTS 
NOTES AND QUERIES has had It has 
been used by chemists, technologists, and those unfamiliar with the 
and has demonstrated that it is a book which is 


It consists of a careful compila 


sale. 
arts, with equal success, 
useful in the laboratory, 
tion of the most useful receipts, and information which have appeared in the 
SCIENTIFIC AMERICAN 
Over 15,000 selected formule are here collected, 


factory or home. 


for more than half a cen- 
tury 
nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry re- 


lating to formulz will be found answered. It is more 


than a receipt book, as in most cases it gives -all 
the standard and special formule, thus enabling the 


An 
alphabetical arrangement with abundant cross references 


reader to find a receipt which fits his peculiar need. 


Those who are en- 
gaged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to: those who are 
in search of an independent business, as they will find many formule for the 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix contains the very latest formule as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 


makes it an easy work to consult. 





Send for Full Table of Contents 
Mailed Free on Request 


MUNN & COMPANY, Publishers 
363 BROADWAY, NEW YORK 
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Belting, leather, Graton & Knight Maaufac Hastwerd in Decem- SEA 
Geena MOM, <a wip~tpawdihs satesredsense 64,895 ROUND THE WORL and January. PRorogals. Ly Pi. BEokesA AN i CONCRETE 
Belting, leather, W. T. Shackley & Son" stward in Octobe Less then” ‘twelve members ORK, Office of the Constructing « uartermaster, 
Se yo. Jan's bu cardast sate Paanicoaas ies 64,907 under superior m coment with highest class ar-| Fort “ilies. ‘Texas. August 10, 1907. Sealed proposais, in 
Belting, woven, Scandinavia Belting Co.... 64,902 ee Incl yy $1,900. rite now. | duplicate, will be received at this office unt) 2M 
Belts, leather, 8S. Rauh & Co..........ee0+s (4, S64 ank U, Clase. & Times Building, New York. o'clock, September 10, 1807, and then opened, for aitera 
Bonbons and chocolates, P. Conida.......... 64,931 | — tions in two Lavatory builaings, at this Post, Altera 


Boots and shoes, le ~a the r, American Shoe tons —— of grein | ert ma” hong Pie laying 
- Se 64.91 conerete floors and turnisbing and insta!ling Plumbice 
Hat © <aemne press LET U bY 8 E Y0 U R FA C TO RY] and eating @xtures. Appleations for pians should be 


ae (ft 
Brea I. Matthaei. accompanied by a signed receipt to insure the safe re- 




































Paeaet (a : ong ri : ge We estimate on anything you want made to order. | turn of the same, and should be addressed to the Con 
Canned peas ond eure, &. P..hee &. Bao... os STAMPINGS, MODELS, EXPERT WORK | *t'ucting Quartermaster, Fort Bliss, Texas 
Canned tomatoes, F. P. Roe & Bro...64,925, 64,959 We publish cnt Silent Stier, . : brainy littie 
Canned tomatoes and canned pumpkin, H. E. magazine, full of good thoughts. Sample free. Write us. T M f 
Fletcher . : rele . 64,934 THE LeuE MACHINE AND STAMPING Co. t and fi 1 
Canned vegetables and fruits, Burt Olney 70 Hamilton St,. Cleveland, 0. 0 afl ac urers pe ven Ors 
Canning Co jets osen @o-- 64,930 We are particularly well equipped for undertaking thy 
Cards, playing, Unite. States Playing Card sale of American manufactures marketable in Europe. 
Co oe tie pe ‘ 64,906 Corliss s Kugive nes, Frommers We bave a department for adjusting your claims 
Cash. credit, and autographie registers, Na yf qn Machinery. LLTER | against Continental firms. 
tional Cash Register Co cesses 64,900 CO.. 89 Clinton St., sliiwannes. Wis. We exploit American inventions, whether already 
Chocolates, Touraine ¢ cate -ctionery re O....+. 64,062 vaagute d here or not, J , 2 
Coats or garments, pads or padding M DELS & EXPERIMENTAL WORK. . re are not “Agents,” and can furnish satisfactory 
Phoenix Pad Company........+ 64,862 inventions developed. Special Machinery, | Teherences- 
Coffee, Ohio Coffee & Spice Co..........++ - 64,920 E. V. BAILLARD. 24 Frankfort Street. New York. UNITED STATES IMPORTING COMPANY 
Coffee, Dennett Surpassing Coffee ©o....... 64,933 | paneemnaniniats (Vv, Germany 
Cotton piece goods, J. M,. Robinson, Norton eer BBE Expert Manufacturers | — a eae: icmminnatsiii ans 
Curr ish w ied Scudders Gale Gro : er Co. f ’ : caoas RU R. Fine Jobbing Work c < 
Disinfectant, antiseptic, and deodorizing PARKER, STEARNS & CO.. 228-229 South Street, New York | § NOVELTIES & PATENTED ARTICLES: 
Famous pre We Tee een ge ot ac | sew vot | NN : cles. 
Dress good : KONIGSLOW AMP 








Embrofiories, De 5. Bivies £ Se-...*+- 4, MODELS! 


Eyeglasses, M. Woolf... are, .+ GALS 3 s? 4 sdacunandiaiinanenial 
i | IN pgp gy RO eR a - : MASON’ S NEW PAT. WHIP HOISTS 
ae ae eh ba at pen he MR. INVENTOR ave expense and liability incident to Flevators 

















































































Neo ee phates nny aa 588 , ese - , a Adopted by principal storehouses in New York & Guston 
rillers ane stains, com bination, Marietta Send us your models or draw 8 r r} t » 
The G. M. WHEELER Grade Paint & Color Co.. : pasa sass Hine |] We can frown’ perfect po eundeaues peor keane Manta. by eure Yi - PON, * Gow Fam 
rj j Fire extinguishers, chemical, T. F, Handly.. 64,016 » kK. u s 
— ang a he ea ag its Fireworks band atick, E. H. Wagner. 64,868, 64,869 MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0. 
ccuracy and reabdillty. now Fishing bait, spoon, W. T. J. Lowe....... 64,806] ~ : ocean amet aA ee 
in great demand in the new models. cee See, oe. Cen ks Co cress : K u q L M AN qT RA N $ FO T M E R 5 
flour, wheat, apleton 1g Ds cacwe 42 pt setivety 
For those who want a remarkably Flour, wheat, Portland Milling Co......... 64.44 Experimental & Model Work | MLMAN ELECTRIC CO; » -“cLansecane 
true watch at a very reasonable ae — pRB me ny & re 21 to pry Otr. & advice free. Wm, Gardam & Son, 45-51 Rose St,N.Y ce a an mene ; 
. . 4 Y iMMS, certain, e me o ’ ee 
Ny Pr gs eo the G. M. Foods, certain, Seudders-Gale Grocer Co... 64,949 | ~ VRE RAN, ER ARI ae OLE TRIN I Magical Apparatus 
rade gin. Game, Milton Bradley Co..........+..++- -. 64,890 i ; 2s 
‘ . 2 PR iin, Tanquer jordon & Co.... ... 64,866 DIE SPECIAL MODELS ‘ 
Right in price—within the reach Se ee ee, wh. be OOLS aw Ny te bean a el Over 709 engravings 
—*“ . ee PE oh ea es rw. -. 64,893 ' Nork c vl ¢ 
ot an tn Ge : The Watch that’s Glue, Buffalo pecialty Co....... sme owoabeo. Ce H. TURNER TOOL CO., 2 ' nm u ARONA & CO.., Mfrs. 6 Sisth Ave., New Yo rk 
made for the majority. Hair tonic, A. P. Ridenour os opatyed -+- 64,882 
Right in style—The new thin Hams and bacon, Kingan & Co.........+++5- 64,918 
: * ata, felt, Guyer Hat Co .....6.-ccceeseee 64,852 
model in small sizes. lice cream free ers, Ric hmond ‘Cedar Works. 64,046 ! MAN 4 = ys Ee RS 
Right—always right—A wonder- Insecticides and disinfectants, W. J. English 64,850 é ° 
, . Knitted underwear, J. Wanamaker.......... 64,870 
— a sus- Knives, razors, scissors, ap shears, M. 
ceptible to extremely fine adjustment anaes 1s: suduteetedes cola coated 64,938, 64,930 
th th s t y 1 “ Lamps, automobile, Manhattan Screw & _ wim 
wi ¢ micrometer reguiator. Stamping Works ....cccccccvccsccsvesec 64,897 
Adjusted to temperature. Seven- Lard compound, Schwarzschild & Sulzberger pa 7 Chemical Analyses 
wnties Ask to sec the G. M. Linime ont. W. H. ai" ple e. ‘: x ; wid - bays “és .. 64,879 Removed to 182 Milk Street A. products ) ennantned anti eanting 
z Scie’ : r 0 . ) <comemowerenesesneiiglienn ulas pevenes, Focemans 
ELER Grade Elgin. moaacinge, om ae ade sine edbasestosensay ts re 64,947 sel and expert evidence y of ores, alloys, watar 
ELGINS of equal grade and ar Tagged eer aig ative i and fuels, ete., etc. Inventors assisted; instraotion. 
q Masonry materials, certain, Asbestine tone ‘den. 
reasonable price for women—desir- ‘. “oo state ps erasecsnntcenedecesnnseeestss os.eme Established 1 Monadnock Laboratory. Chicago 
Matches, ORRRE . on dnch 425000665 m0 867 
able new models. Medical compounds, eer Dr, Kirby Medi = sma free. = Won Hertel 
~ > ) } 7: au _OMN or. Sat 
ELCGIN NATIONAL WATCH CO., cine Co. ....+...; - ners We manufacture METAL te OMNIGRAPH 
Medicine, certain, J. W. Hineks. . 854 SPECIAL . 80. Pere $89 Cort. 
Eigin, ill. Medicine for the treatment of rhe vamatism, “TIES of all kinds, lands @t., New York. 
TW. MM, Bam 0 ks vkk ee seicc ysis canes’ 64,863 to order ; largest equipment ; , ’ 
ai ta Medicines, certain, EB, Cordier...... 64,845 a Se ged F 





Metals, certain portly Ww rougnt, Howard Ww. R e. = Ber ail kinds of gran- 
Middleton Co. boandecnes 64,955 THE EAG TOOL od A, Cincinnati, 0. lar materials. 5. &, 
Oil, castor, National i” ad Co . 64,901 Warnell Hoonibal Me. 
Oil, Uluminating, Standard Oi] Co. of New | FARN WATCHMAKING 
York ceeee o-* 64,908 to 64,905 
Ol, salad and cooking, Littauer O11 Co.... 64,040 
Paper and lea‘her boar« A. W. Case . H,9138 We teach it thoroughly in as many months as it 


Paper, roofing sheathing and building, formerly took yea Does away y with tedious appret.- 














Barrett Manufacturing Co........ 64,835 | ticeship. Money corned while studying. Positions se- 8 
Paper, writing, American News Co...... 4,910 | cured, Kasy terms. Send for catalog. fer ny be hy hyd Bor ot Pome, Os got, Send 
Pavements, oil, H. L, Lilienthal..... OST | ab. LOUIS WATCHMAKING SCHOOL, &t. Louis, Mo. | 0. A. Smith, Room 40, 2640 Knoxville Ave., Dieta ru, 
Pencils, lead, American Lead Pencil Co..... 64,000 





Pens and parts thereof, fountain, Wm 
Bolles Co, ates Rik oedheszae ches 
Photographic chemicals, Cross Photo Paper 

€ 











GD, sce ti ehet< 
Pipe couplings and unions, F. Williams. . 
Plant and vegetable food, Apap Bros, 





Dover CO, secesecs 
Plasters, corn, W arrick Brothers 
i/mast every comfort, convenience and luxury Plows, Brinly-Hardy Co, ...--..+++eseee * 
of modern life is dependent upon this force. Powder, talcum, Pacific Coast Borax O8.22% 


; Remedies for pos umatism and diseases of 
Und t c neces, y 
er these circumstances, do you think you can o- bieet. © Guts... peepee 


make any mistake by devoting a few bours a day to Rifles, air . Air Rifle Co J 
he study of electricity Sardines, Rosenstein Brothers ............-. 


OF CURRENT INTEREST 
Cyclopedia of Applied Electricity Sedatives, a — Pharmacal and oes 


Chemical 


Five handsome volumes --each nearly one foot high Sewing machines, parts, and attac -hme nts, i It M f t d U 
containing the essence of the most successful me- Singer Manufacturing Co. ...........+... 4.950 te anu ~AC ure an ses 














° 7 or the educatioa o “ Shoes, leather, A. W. Boardman...... --» G4,912) § ! 
ro nh pte eed yt «opel ar ating. Degen Shoes, women’s leather, Rice & Hute bins... 64,945 Hi 
sl cam ceratee, If | Sth inc ce to Sanu A PRACTICAL TREATIS 
sented in a very simple manner, and every principle is Silk Mills 64 ‘83 to 64,802 | { 
illustrated with special diagrams and practical examples. Silk. artific fal. "Magyar — ‘ ope Ob, Sel . | ; 
oe ~ = valuable ee papers of yemgyar Reszvenytarsasag 64.877, 64,878 BASED ON {| 
the American School of Correspondence, Slate and lumber, artificial, Asbe stos pees " 

ORDER NOW-—SAVE $10.20 Slate and Sheathing Co....... : . 64,825 DR. MAX MAERCKER’S “INTRODUCTION TO DISTILLATION” AS . 
s boxes, A. A, Kohary.. . H,! r | 
Special Price $19.80 Regular vetes $30.00 Sede Sonatas aah mee of same Dec atur REVISED BY DRS. DELBRUCK AND LANGE | 
Sent express prepaid if you mention ScrenTIFK : } untae . . 
AMER! atte nar gee ge oe ee Spices Smith Lichty & Hiliman Co..... COMPRISING 
na 5. a ! a et a : i " “4 y 
sap egg Pees a are nae Steel in bars, billets, and ingots, Ham Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation, Distil- 
s paid. not adapted to your needs we will send for macber, Delius & Co... es 
he books at our expense upon notification. Talking machine sound records, Columbia lation, Rectification and Purification of Alcohol, Alcoholometry, The 
2. sep peans ag ly - a _ Phonograph Company, General. ..... Value and Significance of a Tax-Free Alcohol, Methods of De- 
De er ee. ee ee Fhread, specs and sewing cottse, American naturing, Its Utilization for Light, Heat and Power Produc- 
perce gy ty gu me te ayy cowhag slik, “Aner tion, A Statistical Review, and The United States Law 
- . Thread, spool ec tte n nd sewing silk, Amer 
AMERICAN SCHOOL OF CORRESPONDENCE ican Thread Co.... 64,827, 64.830 to : / 
CHICAGO Tires, rubber vehicle, Shawmut Tire Co 
Fino, rether velpcie,, Caxwaet Tee Ss --+: By JOHN K. BRACHVOGEL, M.E. 





. = a pen and chew tor Penn Hn co oxnie! 528 Pages 105 Engravings Petes, $4.00 
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1760 Cheteau Avenue, St. Louis, Mo. Whisky, Daniel Crawford & Son an 64,846 | VE > ic ‘e ax- e al hoi 
DRAFTSMEN qualified; Architect’l, Art. Mechanical. | Whisky, J. B. J. Nienaber 64,857 | HE value and eo oe of « tax-free alcoho! 
BUILDERS trained for leaders in business. Whisky, Pickel & Hand : 64,880 | have been so widely discussed in the press an 
FOREMEN educated in any trade. Wine, We ore-Bowen Co 64,842 eric 1 - . hye stire r hat 
CORRESPONDENCE courses for home study. Wines. G “7 7 Steiger-Busch 64.840 | I iodical literature of the en country, tas 

Wood ‘buckets or pails, W, Heyser........., 64.937 it is unnecessary to emphasize the great importance of 


TO MANUPACTURERS OF ARE HITECT’S 
AND BUILDER’S SPECIALTIES —_— 

An old established firm in London, Eng., manufactar- I \BE . s. 
ing high class decorative articles which are stipulated 4s saath 
for by Architects for use in good class buildings, are de- P . Ps 
sirous of carrying In their stock a number of American | ‘“‘American Dehydro Vegetable,"’ for dehyd- 


the subject, especially to our agricultural and indus 
trial interests. For years we have been far behind the 
nations of Europe in this regard, and in consequence 
our literature has been sadly lacking in anthoritative 











Specialties for the building trades. Manufacturers of rated foods American Dehydrating Co.. 13,766 > ; ; ; $ : 
such goods are invited to send catalogues and offer | ‘‘Amidina,’’ for ointment, D. Delfino..... . 13,767 | works covering this phase of industrial activity. 
terms in first instance to “Green Turtle,’’ for cigars, cheroots, and This book was designed with the especial purpose of 
A. Ciay, 49 Burnt Ash Rd. Lee, London, Eng. sohanes, Gordon Cigar and Cheroot Co., filling this want, and it is the latest and most compre- 
ee ‘dies Cadiaa: ©" tin. dam, i on... hensive work of its kind which has been published in 
60 YEARS’ ““Red-Moon,’’ for an eye tonic, J. 8. Patton. this country. 






“Sweetheart Brand,’’ for canned syrups, 
Louisiana Molasses Co, .......6s0seeee0> 
“Tastes like lee Cream in the Summer- 
om, "' for prepared fruit, Stedman Fruit 
0 ‘ ie mendahe ase = 
“The Star,” for insecticide, Sachs & Co.... 
“Tro Tro Chocolate Krunch,"’ for confee- 


EXPERIENCE It is based upon the researches and writings of the 
most eminent of Germany's specialists in the sciences 
of fermentation and distillation. It covers the manufacture of alcohol from 
the raw materials to the final rectified and purified product. An introdactory 


| section deals with the importance of the new law and what it means to the 

















ry, Trow » Chocolate C Yo.. 13,763 | I : : 

tionery, Trowbridge Chocolate Chip Co | farmer and the manufacturer. Additional sections cover the methods cf de- 

“ i naturing, domestic utilization of alcohol for heating and lightin urposes. 

> S | & ght P 

RA ARKS < " Hy alcohol as a fuel for power production, and a statistical review. © Tu 

Trace PRINTS i leohol fuel for } product i tatistical i The full 
c ae. “Artgum The Dry Cleaner and Massager,” | on |i United States law is given in an Appendix. f 

OPYRIGHTS &C. for a cleaning composition, A. Sommer. 2,007 i «3 . ; are > Cis ralue ¢ — aye 

Anyone sending a sketch and description tay “Men's and Boys’ Apparel,” for men’s and ti The 105 illustrations are of especial value and excellently supplement 
uickly ascertain our opinion free w cher om bove’ apparel, H. C. Lytton.......... 2,006 | I) the text. ; ‘ { 
umes steletiy ponBdential, HANDBOOK ae Bae | Few in number are those to whom this book would not prove of interest 
sent free. Oldest a en ney for neoure, a ed ie ie ee. i and value. The farmer, the manufacturer, the power-producer, the house Pt 

‘atents taken rough unn & Co. recel A printed copy © e specification and drawing i re . ©. . at . 

special notice, withens dhanee. inthe te of any patent in the foregoing list, or any patent holder, will all find that de natured alcohol is o such Tesporsance to the: fp 

"Scie tifi Fim j 1 in print issaed since 1863, will be furnished frows iy that its use and introduction will effect savings odd economies which wer: 
this. office for 10 cettts, provided the name ane : . : . accomp a“ ie 

it ¢ er Cant, number of the patent: desired and the date be ii hitherto impossible of ac mplishmemts 
A handsomely illustrated weekly. Largest cir. given. Address Munn & Co., 361 Broadway, New| |) Send for Descriptive Circular. | 
culation of any scientific a" Te ome oe York. 4 i 
ventors for any of the inventions named in the fore- 
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Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every eumping requirement. #& #* #* 


Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 


HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 


Titling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechaaical 
and commercial device. BB 8 BH 
NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 


Scale Qn varieties at lowest prices. Best Railroad 


Treck and Wagon or Stock Beales made 
Money Lista 


Also 100 useful articles, including Safes, 
mer yin d Machines, Bicycles. Tools, etc. Save 
HICAGO BOALE Co., Chicago, Ul 
Note the Simplicity 






Of ming perfect duplicates with the Dares Tip Tep Du- 
plivater te mechaniar No printer’s ink 
100 copies from pen-written ar . 0 apie 

from type written original ul 
business, Sent on Ten Days’ Trial ‘ith 

ent Deposit. Complete Duy r 

ik eed 
Cwreslar of larger sizes fre Net 
Felix U. Meds Du plleater 
, Daus Bullding, i1t Jehan &t., New Vork 


“LIBERTY BRAND” 
Soe! Letters and Figures 


Are the best made. Warranted 
hand-ent on best too! steel. Put 
up in polishe d hardwood boxes, 
by leading bardware 









e eon 
re 


6 ALLEN, encanta gS co., 
Ma 








A WATCHMAKER 
Bradley Polytechnic Snstiute 


Horelogteal Department 
Peoria, Liflnois 
Formerly Parsons Heroloyical Inst 
Largest and Hest Wateh Sehool 
io America 


We teach Watch Work, Jewelry, 
Engraving, Clock Work, Opti 
Tuition reasonab Board nd 
’ ear echoo! at @ ale te 
Send for Cat f Informat 














CRUDE ASBESTOS 


___ OIRECT FROM 


prepareo | R.H. "MARTIN, 
ASBESTOS FIBRE | orice, st.PAUL BUILDING 
for Manufacturers use 220 B’way, New York. 


Saves 90% THE 


DIAGRAPH 


(Trade Mark Regtatered 

The improved 
Stencil Cutting Machine 
isa saving of & per cent. in your 
*bipping Room worth considering? 
Two Thousand Diagraphs in use 








by the “Uargest Hoases in the United States 
Your machtze t aly working satisfactorily, but we would not 
be without .: under ar Aderation, We consider it as indispenasbl: 
tay the oh Wping > y ewriter lb to an ap-to-date office 
Maierd Dit dag &., “New : m4 


Just » word will bring our free Illustrated booklet 
describing the Diagraph and our “No Error” System 
of shipping goods 
American Diagraph Ce., 


19 N. 2d St., St. Lewis, Mo., U.S. A. 
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OLDS 


ENGINES 
Hest by Every Test” 


Our new Hopper Jackct 
Engine on Skids 3,454. = | 


(16 (40400000880008 





6 and & hb. p. are handiest on the market. Ready to run | 
sothing to si) wp Can be moved anywhere One pail of | 
water enough for } bours, Send for our catalogue 3 to 50 

bh. p, engines 1 w't Report cays: 


Olds Engines are “best by every test.’’ 
OLDS GAS POWER CO., 958 Seager St., Lansing, Mich. 
ADDING MACHINE 


Bh 15 enon 


days’ trial at 

our expense. 
ties on Automatic 

Carrier and a Resetting 



















“Gem” 


Device that clears the 

tals . A High 

iv Mechaniesl Pro 

1 “ rk 

Omalog Free ¢ high-pr whines. 

A. PF. GANCHER, Guaranteed for tor years, 
332 Bway, N.Y 








Automatic Adding Machine Co., 


GUIINETDUL ase 


18 te Ti Gouth Olinton Street. 








Scientific American 











The Peerless justifies its name; lives 
up to its reputation; makes every own- 
er its champion; asks only that people 


learn 


Two Peerless entries in the Glidden tour. 
This heart-breaking 1,600-mile trip was 


perf 


made on Peerless silico-manganese springs without shock- 


absorbers and without mishap. 






ect scores. 


_ 


its construction and 


Write to-day for our Catalogue ‘‘P,”’ 


PEERLESS 


‘Build with Concrete Blocks 





required. 


money making blocks to sell. 


THE PETTV JOHN CO.,, 














yap 





Phelps Bidg., Seranton, Pa. 
dvigar Bidg., Oakiand, Callf, 


Built 


Notseloms in 
from 15 t& 
075 net, w 
Verte ed 


peng occupation, we will 
- al Estate business 


le book R120 a 
free. Write teday. Address nearest office. 


NATIONAL CO-OPERATIVE REALTY CO. 





like = wateh, 
rately Construc: 


292 S. Front St., 


Make them 


you 


save half the cost 


MOTOR CAR CO., 


Member 


irseHf and 
E pe 


rience unnecessary, 


Pettyjohn Machine 


and equipment for only 


$33.25 


Every machine guaranteed 
Sand, water 


Sent on trial. 
and cement only materials 
Buildings handsome and durable. 
Beautiful booklet Free 


615 N. Sixth St., Terre Haute, Ind. 


Big 


We will Make You 
Prosperous 


If you are honest and ambitious write us 
today. No matter where you live or what 


teach you the 


by mail; appoint 
— Special Representative of our Uom- 

in your town; start you ina fit- 
able business of your own, and help 
— big money at once. 


you 


7 x. for men without 


mdent fer life. 
full particulars 


Marden Bldg,, Washington, D.C. 
Athenaeum Bidg., ( 


operation. 


, &. Lenn in length. P 
Ther vaghly guaranteed. 


Cor 
Ma 


d 


hieago, Lik 





_ THE “LEADER.” 


14 H. P. Gasolene Auto-Marine Engine 
Peautifully Finished. 
ted. Light, Strong, Reliable, and 
Suitable for launches 


Accu 


Tice complete, 


aeocript ive Cata 


CLAUDE ‘SINTZ, 
Grand Rapids, Mich. 








“All that the 
name implies”’ 





its record. 


Two Peerless 


which fully describes the Peerless Models 


2447 Oakdale St., Cleveland, O. 








Gasoline Engines 


are the outcome of a thorough study and application of 
the principles which underlie this class of powers. 
They are bulit to make certain response with abundant 
power to every call upon them, and at Jeast operating 
expense. 


USE GAS, GASOLINE or ALCOHOL 


L H.C. engines | are buiit Vertical 
in 2 and 3-H. , and Horizontal 
sPigtianeary and Portable) in 4, 6, 
, 12, 15, and 2-H. P. 
A demonstration end etalon with particulars, can be 
had by calling on I. (. local agents. Or addreas the 
bome office, 


The International Harvester Company of America 
(iNcoRPOR ATED) 
7C Menroe Street, Chteage,, Ti, U. 8. A. 


ELE CTRICAL APPARATUS ‘REPRE 
sented by Conventionai Diagrams in Drawings.—Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor savi 
Contained in SUPPLEMENT 110 Price 
Por sale by Munn & Co. and all rewsdealers. 


MAKE A MOTORCYCLE OF YOUR BIKE 
at a small cost by using our 
Attachable Outfit. Jt fits 
Send stamp 
for catalog. Send lic, for 
N “The Motor-Cycle Manual," 
\ \\ It treats of the motorcycle; 

t how to get more power, ete. 

SHAW MFG. CO. 

Dept. BE, GALESRURG, KANSAS 

















“Bearywhere” 


Dave ' : 
oilinae launches, Facts, © etc. Beery detail finchna led ; 





over 


terial mone 
uired. Lie 
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ter, 
peypping i 7% er, sawing w 





The Only True Automobile 


A safe, 
to 30 miles per hour. 


gine. 


1908 Model Now. 


1720 N. Second Street 


At a Popular Price $450 


economical, reliable Automobile; will travel 
the worst roads or up the steepest hills. Speed up 
2 cylinder, 10-12 Horse Power en- 
Biggest Automobile value in America. Order 
Descriptive Catalogue F.i.£. 
Everybodys Motor Car Mig. Cc. 

ST. LOUIS, U. S. A. 





jete Out oe, Summer homes, 


; 80 simple nc electrician re- 
Ss e Battery Outth 


ts. Gas, 
give pieoty of power for 


Prine as cr eiag ap saw argh adr 
RICHARDSON ENGINEERING CO 


HARTFORD. CONN 
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Expansion Bolts 


For Wood 








CATALOG AND SAMPLES ON REQU®ST 
Star Expansion Bolt Co., Trask Ave. & 2d St., Bayonne, N. J, 


means the oil 
exactly suited to 
_yourengine. This 

is imperative. Poor 
oil, or an improp- 
erly compounded 
one, or the wrong oil 
will wreck the finest 
engine in short order, 


comes in several grades, No 
matter what kind or make of 
automobile you own or what 
method of lubrication is used— 
there is a special grade 
Mobiloil for your 
engine and noother 
= be wu 
r instructive ‘little 


and haif barrels. 
Mannfactured by 
VACUUM OIL CO., 
; Rochester, MN. Y. 








BORATED 
TALCUM 


] PRICKL} Y HEAT. 2: Pee} 


ipt of 25. Ger 
GERHARD MENNEN COMPANY. Newark. N.J. 


TURBINES. — THEIR CON- 
struction, Operation and Commercial Hotton 
sc IENTIFIC AMERICAN SUPPLEMENTS 1900, 13 

130s, 1422, 1400, 1447, 4370. 352. at cfs 
articlee have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., %1 Broadway. New York City, and all newsdeaiers 


‘scam MOTION Pictures 


Humorous dramas brimful of fun, 
travel, history, religion, temper- 
ance work and songs illustrated. 
One man can do it. 
in any locality for 
a man with a little money to show 
= in churches, school houses, lodge 
halls, theatres, etc. Big profits each 
oA. it, why not yea? It's easy; write to us and we'll tell you 


Catalogue 
AMUSEMENT SUPPLY COs 467 Ghemical Bank Bidg., CHICAGO. 











STEAM 
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